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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN TIPOT'PAMMBI
OBIIIEOBPA3OBATEJIBHON JUCITATIIIMHBI «XUMMUSI»

1.1. Mecto qucuuninnsl B crpykrype OIl CIIO

OOmeobpa3zoBaTelibHass  JUCHHUIUIMHA «XUMUSD»  SBISETCS  00s3aTeNbHOW  YacThIO
00m1eo0pa3oBaTepHOrO MUKIa 00pa3oBaTeibHON mporpammbl B cootBercTBun ¢ ®I'OC CITIO
no cnenuaibHocTH 38.02.08«Toprosoe nemno».

1.2. llenu ¥ MIaHUPYeMBbIe Pe3yJbTaThl OCBOCHHS THCIIUIIHHbI
1.2.1.11eanu 3a0a4M T CHUILIAHBI

Mean:

dbopMupoBaHHE 'y CTYIEHTOB TMPEJACTAaBICHUS O XUMHUYECKOM  COCTaBJISIONIEH
€CTECTBEHHOHAYYHOW KapTHHBl MHpA KaK OCHOBBI TPHUHSTHS PEIICHUH B JKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUsX, OTBETCTBEHHOTO TTOBEACHUS B IPUPOTHOM cpeie.

3agaun:

1) chopmupoBaTh MOHUMAHKWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX MPOIECCOB U
SBJICHUN B OKpYXKalolled cpeae, LEeJOCTHOM Hay4HOM KapTHUHBI MHpA, B3aUMOCBSI3H H
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMECHHS COCTABIIATH (OPMYJIBI HEOPTaHHUECKUX W OPraHHYECKUX BEIICCTB,
YpaBHEHUN XMUMHUYECKUX PEAKIHH, OOBSICHATH UX CMBICIT,IIPOBOUTH MPOCTEUIITHE PACUETHI IO
XUMUYECKUM (POpMyJiaM U YpaBHEHUSAM XUMHUUYECKHX PEAKITU;

3) chopmMupoBaTh HABBIKH MPOBEACHHUS MPOCTEHITNX XHMHUYCCKHX IKCIIEPHUMEHTATbHBIX
WCCAeOBaHUN € COOMIOIEHHEM TIpaBWJ 0Oe30macHOro OOpamieHusi ¢ BemecTBaMu U
a00paTOpPHBIM  O0OPYIOBAHMEM, YMEHHE HMHTEPIPETUPOBATh PE3yAbTAThl XUMHYECKUX
AKCIIEPUMEHTOB;

4) pa3BUTH YMEHHUS HCIIOJIB30BaTh HHPOPMAILINIO XUMUUECKOTO XapaKTepa M3 pa3IHdHbIX
HCTOYHHUKOB;

5) chopmupoBaTh yMEHHS TMPOTHO3HPOBATH TOCICACTBUS CBOEH JIEATEIBLHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX U MTPOU3BOJACTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHMMAaHHE 3HAYUMOCTH JOCTIDKCHMH XMMHYECKOH HAyKd U
TEXHOJIOTUH JIJIs Pa3BUTHS COIIMAIIBHON 1 TTPOM3BOJICTBEHHOM cdep.



1.2.2. IInanupyembie pe3yJbTaThl 0CBOCHHS 00pa3oBaTeIbHOI TUCHMIIMHBI B c00TBeTcTBUH ¢ @T'OC CIIO u Ha ocHoBe ®T'OC COO
Oco6oe 3HaueHne qucuuIuiHa uMmeeT npu GopmupoBannu U pazsutun OK u TTK.

Kon U IlnanupyemMble pe3yJIbTAThl 0CBOCHHS TUCHHMIINHBI

HanMMeHOBaHHe

¢dopmupyembIx Oo6uue JAucuunjanHapHbie

KOMIIeTEeH I

OK 01. B yacTu Tpy/10BOro BoCIUTaAHUS: - BJIQJIETh CUCTEMON XMMMUYECKUX 3HAHUI, KOTOpas BKJIIOYAET:

Beibupares  criocoOsr
pereHus 3amaq

npodeccuoHaIbHOM
JeSITEITLHOCTH
MMPUMCHUTCIIEHO
pas3IuyHbIM
KOHTCKCTaM

K

- TOTOBHOCTb K TpPYyHy, OCO3HAaHWE IIEHHOCTH MaCTEpCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K aKTUBHOMW JCATCIHHOCTH TEXHOJOTHUYECKOU U
COIMAILHOM HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATD,
IUIAHUPOBAaTh W CaMOCTOSITEIPHO  BBITIONHSATH — TaKYIO
JEATEIHbHOCTD;

- UWHTEpeC K pasIuuHeiM cdepam MpodecCHOHATBHON
JEATEIBHOCTH,

OBJaageHue YHHBEPCAJbHBIMU y4eOHBIMU
NMO3HABATEJIbHBIMHU JAeliCTBUAMM:

a) 0a30BbIe JIOrHYeCcKHe IeiicTBUA.

- CaMOCTOSTENPHO (OPMYJIUPOBATh U aAKTyaJU3HPOBATH
npooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBCHHBIM NPHU3HAK WM OCHOBAHUS
JUTsI CpaBHEHUS, KJIacCU(pUKAITUU U 0000IICHHMS;

- ONpeneNaTh IENH NeATCILHOCTH, 3aJaBaTh IapamMeTpbl U
KPUTEPHUH UX JTOCTHKCHUS;

- BBUIBJIATH  3aKOHOMEPHOCTHM W  TNPOTHBOPEYUS B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCHTh KOPPEKTHUBBI B JEATEIBHOCTh, OIICHHBATh
COOTBETCTBUE PE3YJIbTaTOB I[EJIsIM, OICHUBATb PHUCKHU
MOCJICACTBUH JCSITCIIBHOCTH;

- pa3BHBaTh KpEAaTUBHOE MBINUICHUE TIPH PpEIICHUU
YKU3HEHHBIX TTPOOIeM

0)0a3oBble HCCIeA0BaTEIbCKUE IeliCTBUS:

- BIAJAETh HaBBIKAMH  y4eOHO-UCCIENOBATENLCKOH U

OCHOBOIIOJIATAIONIUE TOHATHS (XUMUYECKUM DJIEMEHT, aToM,
3IIEKTpOHHAast 000JI0YKa aTtoma, S-, P-, d-3JIeKTPOHHBIC OPOUTAIIH
aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
AIEKTPOOTPHUIATENIPHOCTh, CTENEHb OKUCICHUS, XUMHYECKas
CBA3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00BEM, YIJIepOaHbIN
CKeneT, (yHKIMOHAIbHAS TpyNmna, pagukail, H30Mepus,
W30MEpbI, TOMOJIOTHYECKUH PsJ, TOMOJIOTH, YTJIEBOIOPOIBI,
KHCIIOPOJI- W a30TCOJIEp)KAINe COCIUHEHUs, OWOJOTHUECKU
aKTHBHBIC BelIeCcTBa (YrJEBOJIBI, JKUPBI, OCIKH), MOHOMEp,
MOJIUMED, CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJISIPHBIC
COEIMHEHUS, KPHUCTAJUIMYECKash pelleTKa, THUIbl XUMHYECKUX
peakiuii  (OKHCIUTEILHO-BOCCTAHOBUTENbHBIE,  3K30- U
SHJOTEPMHYECKHE, pEaKIMK HOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJIMTHI, HERJIEKTPOJIUTHI, ANEKTPOJIUTHYECKAs
JUCCOLIMAlMs,  OKHUCIIUTENb,  BOCCTAHOBUTENb,  CKOPOCTh
XUMHUYECKON pEeaKIMH, XHUMHYEeCKOE pPaBHOBECHE), TEOpUU U
3aKOHBI (TEOPHsI XUMUYECKOTO CTPOEHUSI OPraHMYECKUX BEIIECTB
A.M. bytnepoBa, Teopus 3JIECKTPOJUTHUYECKON JTUCCOLMAIUU,
nepuoanueckuii 3axkoH J[.M. MenzaeneeBa, 3aKOH COXpaHECHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMUH,
dakTosOrMUecKre CBEACHHS O CBOMCTBAX, COCTaBe, MOJIYYCHUU U
0€30MacHOM HCIIOJIb30BAHUM BAKHEWIINX HEOPraHUYEeCKUX H
OpPraHUYeCKUX BEIIECTB B OBITY M MPAKTHUYECKOW NEATEIbHOCTH
YeN0BEeKa;

- YMETh BBISBIATH XapaKTEpHbIE MPHU3HAKKM W B3aUMOCBS3b
M3YYCHHBIX MOHSITHI, MPUMEHSATH COOTBETCTBYIOIIME MOHSTHUS




MIPOEKTHOM JEATENIbHOCTH, HAaBBIKAMU Pa3peIieHus npooiem;
- BBIABJIIATH HpI/I‘II/IHHO -CJICACTBCHHLIC CBs3HU 148
aKTyaHI/IBI/IpOBaTb 3212[3.‘1}’, BBIABHUT'aThb I‘I/IHOT€3Y cc peH_IeHI/ISI,
HaXOIUThb apI‘yMCHTI)I JJIA noKa3aTrejabCTBa CBOUX
YTBEPKJICHHUH, 3a1aBaTh IaPAMETPHI U KPUTEPUH PELICHUS;

- aHaJH/ISI/IpOBaTI) HOJIyT-IeHHI)IG B XoIe€ pCHIGHI/Ifl 3a1a4u
peBy.IH)TaTI)I, KpI/ITI/I‘-ICCKI/I OILICHUBATh WUX I[OCTOBepHOCTI),
HpOFHO3I/IpOBaTI) N3MCHCHHUEC B HOBBIX yCJIOBI/ISIX;

- YMGTB nepeHochB 3HAHUA B H03HaBaTeJ'II>HYIO nu
HpaKTI/ILIeCKyIO O6J'IaCTI/I KHU3HCACATCIBHOCTH,

- YMGTB I/IHTCFpI/IpOBaTI) 3HAHUS HN3 pa3HI>IX HpGI[MeTHBIX
oOJacrei;

- BBIJIBUT'aTb HOBBIEC HJICH,
IIoOaX0oabl U peHIeHI/ISI;

- CIIOCOOHOCThL HX MCIIOJL30BAHMUS B IIO3HABAaTEILHOH H
COIMAJIBHOW MPAKTUKE

npeaiaratb OpUruHAJIbHBIC

IpU OINHUCAHUU CTPOCHUS U CBOMCTB HEOPraHUYECKUX U
OpPraHMYeCKUX BEIIeCTB U MX MPEBPALICHUNA; BBISBIATH
B3aUMOCBSI3b ~ XMMHMYECKMX 3HAHUM C  TOHATUSMH U
MIPEICTABJICHUSIMU JPYTUX €CTECTBEHHOHAYUYHBIX MTPEIMETOB;

- YMETh MCIOJIb30BaTh HAMMEHOBAHUS XUMHUYECKUX COCIUHECHUI
MEKIYHAPOJHOTO COK3a TEOPETUYECKOW M MPHUKIAJTHOW XUMHHU
W TpPUBHAIIbHBIE Ha3BaHUs BAXHEHIIMX BEIIECTB (ITHIICH,
aleTHIICH, TTUIEPUH, (eHOI, POopMaIIbIIETHI, YKCYCHASI KHCIIOTa,
TJIMIUH, yrapHbI Ta3, YrJIEeKUCIbIA ra3, aMMHUaK, TallleHas
W3BECTh, HETAIllEHAas W3BECTh, MHUThEBAas COJa U JPYTHX),
COCTaBIATh  (QOPMYJIBI HEOPTAaHWUYECKUX W  OPraHUYECKUX
BEIIIECTB, YPaBHEHUS XUMHUYECKUX pEAKIUH, OOBACHATh WX
CMBICIT;IIOATBEPXKIATh  XapaKTepHbIE XUMHYECKHE CBOWCTBA
BEIIIECTB COOTBETCTBYIOIIMMH OKCIIEPUMEHTAMH U 3aMUCSIMU
YPaBHEHUN XUMHUYECKUX PEAKIINIA;

- yMeTh  YCTaHaBIMBaTh MPUHAIICKHOCTh  H3YUYCHHBIX
HEOPraHWYeCKUX M OPraHUYeCKHX BEIIECTB K OIPECIICHHBIM
KJIaccaM U TpyIIaM COCIUHEHUMN, XapaKTepUu30BaTh UX COCTAB U
BOKHEHUIIIME CBOWMCTBA; OMNMPENEIATh BUAbl XWUMHUYECKHX CBS3EH
(koBaJlleHTHAsi, WOHHAsA, MeTa/lIn4yecKas, BOJOPOJHAs), THUIIBI
KPUCTAJUTMYECKUX  PEUIETOK  BEIIECTB; KIacCUPHUIMPOBAThH
XUMUYECKUE PEAKLINH;

- c(hopMHUPOBATH MPEJCTABICHUS: O XUMUYECKOW COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIM XMMHU B MO3HAHUU
SBJIGHUW MPHUPOAbI, B (OPMHUPOBAHUU MBIIIJICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKUMOHAIBHONW T'PAaMOTHOCTH, HEOOXOAUMOI
JUISL  PELICHHMs] IPaKTUYECKUX 3aJad U SKOJOTHYECKH
000CHOBAaHHOTO OTHOLIEHHUS K CBOEMY 370POBBIO M MPHUPOIHOM
cpene;

- YMEThb NIpPOBOAMUTH pacyeThl MO XUMHYECKUM (opmynaMm u
YpPaBHEHUSIM  XUMHUYECKUX PpPEAKUUHA ¢  HUCIOJIb30BAHHEM
bu3nyecKuX  BENWYHMH, XapaKTePU3YIOIIMX  BElIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMa (H.y.) Ta3o0B,




KOJIMYCCTBA BCHICCTBA, HUCIIOJIB30BATh CHCTCMHBIC XMMHYCCKHC
SHAHUA JI1 HTPUHATHA pemeHm”I B KOHKPCTHBIX KU3HCHHBIX
CUTyalluiaX, CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHHUEM

OK 02.

Hcnones3oBats
COBPEMEHHBIE
CpeacTBa MIOKCKa,
aHaJnM3a u
MHTEpIIpETANU
nHpopmanuy, 51
nH(pOpMaLOHHbIE
TEXHOJIOTUHU JUIs
BBITIOJIHEHUS  3ajad
npodeccCuoHaTbHOM
NeSITeNIbHOCTH

B 00s1acTHIIEHHOCTH HAYYHOT0 MO3HAHUS:

- c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M OOIIECTBEHHOU
MPaKTUKH, OCHOBAHHOTO Ha Jiasore KYJIBTYD,
CIOCOOCTBYIOIIETO ~ OCO3HAHWIO  CBOETO  MecTa B
IIOJINKYIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM M YHUTATEIBCKOM KYJIbTYpPBI
KaK CpcacTBa B3&I/IMO}1€fICTBH$I MCKAY JIIOAbMU W IIO3HAHUSA
MHUpA;

- OCO3HAHHE IIEHHOCTH HAyYHOH IESATEIHHOCTH, TOTOBHOCTH
OCYIIIECTBIISTh MPOEKTHYIO u HCCJIEIOBATENbCKYIO
ACATCIIBHOCTE HHAUBUAYAJIIBHO U B I'PYIIIIC,

Osaanenue YHUBEPCAJIbHBIMH y4eOHBbIMU
NMO3HABAaTECJIbHBIMHU I[CﬁCTBP[SIMP[:

B)padora ¢ ungopmanueii:

- BJaJeTh HaBbIKAMU TOJY4YeHHUs HMHPOpMAIUU U3
HMCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITENIbHO OCYILECTBISATH
MOUCK, AaHajlu3, CHCTEMAaTU3alUI0 U  HUHTEPIPETALUIO
nH(pOpPMAaLIUK PA3IUYHBIX BUI0B U GOPM IPEICTABICHUS;

- CO3/1aBaTh TEKCThl B pa3IUYHBIX (opmarax C Y4eToM
Ha3HayeHUs MHGOPMALMU U IIeJIEBOM ayIuTOpUU, BbIOHpas
ONTUMAJIbHYIO (DOPMY IIPEJCTABICHUS U BU3YalIU3alluH;

- OLICHUBATH JIOCTOBEPHOCTH, JJETUTUMHOCTh UH(OpMALIUH, €€
COOTBETCTBHUE MPABOBBIM U MOPATbHO-3THYECKUM HOPMaM;

- HCIIOJIb30BAaTh cpenctBa  MH(QOPMAIMOHHBIX |
KOMMYHHKAITUOHHBIX TE€XHOJOTHH B PEIIEHUH KOTHUTHUBHBIX,
KOMMYHHKAaTHUBHBIX WM  OPraHU3allMOHHBIX  33Jady  C
coOnroeHreM TpeboBaHu SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHUEHBI, pecypcocOepexeHus, MPaBOBBIX U
ATHYECKUX HOPM, HOPM MH(DOPMAIIMOHHOM O€30MaCHOCTH;

- YyMETh TUTAHUPOBATh W BBIMIOJHATE XUMUYCCKUI IKCIICPUMEHT
(mpeBparnieHus OpraHUYeCcKUX BEIIECTB npu
HArpeBaHMU,IIOTydYeHHE OTHJIEHA M HW3yYeHHE €ro CBOMCTB,
Ka4eCTBEHHBIC PEAKIMKM Ha albJErHJbl, KpaxMmal, YKCYCHYIO
KUCJIOTY; JCHaTypauus OCJIKOB TIpH HarpeBaHWW, IBETHHIC
peaknuu OENKOB; TPOBOJIUTH pPEAKIMH HMOHHOTO OOMEHa,
OTIpE/IENSATh CpeAy BOJHBIX PAacTBOPOB, KAYECTBEHHBIC PEaKIHH
Ha cynbdar-, kapOOHAT- U XJIOPU/I-aHUOHBI, HA KATHOH aMMOHWUS;
pemaTh AKCIepUMEHTANbHbIE 337a4i 10 TeMaM «MeTaisl»y |
«HemeTamibi»)B  COOTBETCTBUM C  TIPaBWIAMH  TEXHHUKH
0€30MacHOCTH MPHU 0OpaIIeHUH C BEIIeCTBaMU U J1a00paTOPHBIM
00OpyIOBaHWEM; TPEACTABIATH  PE3YAbTATHl  XUMHUYECKOTO
JKCTIepUMEHTa B (OpMe 3alHiCH YpaBHEHHI COOTBETCTBYIOIIUX
peaknuii W  (HOPMYITHPOBATH BHIBOJBI HA OCHOBE ATHX
pe3yJabTaTOB;

- YyMeThb  AaHaNU3UpOBaTh  XUMHUYECKYI0  HH(poOpMalHio,
MOJIyYaEMYyI0 M3 pPa3HbIX HCTOYHUKOB (CPEACTB MaccoBOI
uHpopmaruu, cetb UHTEpHET 1 IpyrHe);

- BJIJICTh OCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHUS BEUIECTB U
XUMHYECKUX sIBIIEHUN (HaOMI0eHIe, U3MEPEHUE, IKCIIEPUMEHT,
MOJICITMPOBAHNUE);

- YMETb HIPOBOJAUTH pacyeThl MO XUMHYECKUM (opmynam u
YpaBHEHUSAM  XUMHMYECKUX PEaKIUil ¢  HUCHOJb30BaHUEM
buznyecKux  BENWYHMH, XapaKTePU3YIOIIMX  BELIECTBA C
KOJMYECTBEHHOM CTOPOHBI: Macchl, o00ObeMa (HOpMaibHbIE
YCIOBUSI) Ta30B, KOJUYECTBA  BEIIECTBA;  HCIOJIb30BaTh
CUCTEMHbIE XUMHUYECKHE 3HAHUS MJsl TMPUHATHS pPEIIeHUN B
KOHKPETHBIX >KU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C BEIIECTBAMU
U UX IPUMEHEHUEM




- BJIQJCTh HABBIKAMH  pACIO3HABAHHUS W  3alIUTHI
nHpopManuu, THPOPMAITHOHHON 0€30TTaCHOCTH JIMYHOCTH,

OK 04. - TOTOBHOCTb K CAMOPAa3BUTUIO, CAMOCTOSITENIBHOCTH M | - YMETh IUIAHMPOBATH U BBINOJIHATH XUMHUYECKUN 3KCIEPUMEHT
D¢ dexTuBHO CaMOOTIPE/ICIICHUIO; (mpeBparmieHus OpraHUYeCKUX BEIICCTB npu
B3aMMOJICMCTBOBATh U | -OBJIAJICHUE HaBBIKaMHU y4eOHO-UCCIIEeI0BATENbCKOM, | HATPEBAHUU,IOYYEHUE JTHJIEHA W HW3YYEHUE €ro CBOICTB,
paboTtath B | IPOEKTHOM U COLMAIBHON JI€ATEIbHOCTH; KaYeCTBEHHBIC pEaKklUy Ha ajabIeTHAbl, KpaxMall, YKCYCHYIO
KOJUIEKTUBE u | OBjrageHne YHHBEPCAJIBLHBIMH KOMMYHHKATHBHBIMHU | KUCIIOTY; JeHaTypauuss OEJIKOB IpU HarpeBaHUU, LBETHbHIC
KOMaH/Ie AeiCTBUSIMH: peakuuu OENKOB; IPOBOJUTH pEaKIUU HOHHOTO OOMeEHa,

0) coBMecTHas1 1eATeJIbHOCTD ! OIIPENEINATE CpeAy BOJHBIX pPAacTBOPOB, KAYECTBEHHEIE pPEAKIIUU

- IOHMMAaTh W HCIOJB30BAaTh MNMPCUMYIICCTBA KOMaHI[HOﬁ u | Ha CYJ'II)(i)aT-, Kap60HaT- " XJIOPU/I-aHUOHBI, HA KATUOH aMMOHUS;

WHIUBUIYaIbHON pabOTHI; pemaTh 3KCIEpUMEHTAIbHBIE 3aJa4u Mo TeMaM «Meramuis» u

- INpUHHUMATh neiaun COBMECTHOM JACATCIBbHOCTH, ((HeMeTaJ'IJ'II)I») B COOTBETCTBHUHA C npaBujIaMHu  TCXHUKHU

OpraHM30BBIBATH U KOOPJAMHUPOBATH JEMCTBHS MO ee | 0e30IacHOCTH MpHU OOpalleHUH ¢ BEIIeCTBAMU U Ja0OPaTOPHBIM

JNOCTHMKEHHUIO: COCTaBIATh IUIaH JEHCTBHI, pacnpeaensiTs | 000pyJOBaHHEM; MPEACTaBIATh PE3ylIbTaThl  XUMHYECKOTO

POJIM C Y4EeTOM MHEHUH yYJaCTHHUKOB OOCYXJaTh pPe3yabTaThl | SKCIIepUMEeHTa B (opMe 3alliCH YpaBHEHHI COOTBETCTBYIOIIMX

COBMECTHOM paboThI; peakiuii ¥ QopMynHpoBaThb BBIBOJBI HAa OCHOBE 3THUX

- KOOPAMHUPOBAaTb U BBINOJHATH pabOTy B YCIOBUSX | pE3yJIbTaTOB

peasibHOTO, BUPTYaJIbHOTO u KOMOMHHUPOBAHHOTO

B3aHMOJICHCTBHS,

- OCYHIECTBJIATh MO3UTHUBHOE CTPATErMUECKOE IOBEJCHHE B

pa3NMYHBIX  CHUTyalUsX, MPOSABIATH  TBOPYECTBO U

BOOOpakeHue, ObITh MHULIUATUBHBIM

OBnajeHue YHUBepCAJbHBIMU peryJisiTHBHbIMH

JelCTBUSIMH:

) NpUHATHE ce0sl U APYTUX JIIOdei:

- IpPUHUMATh MOTHUBBI M apryMEHThl JPYrHX JIOAeH mpu

aHaJlu3e pe3yabTaTOB AEATEIbHOCTH;

- MPU3HABATh CBOE MPABO U MIPaBO JPYTUX JIFOJCH Ha OMIHOKH;

- pa3BUBAThH CIIOCOOHOCTH TOHUMATh MHUP C MO3ULIUU JIPYTOrO

Yel0BeKa;
OK 07. B 00/1acTHIKO0/10THYECKOr0 BOCIINTAHUS: - c(OpMHPOBATH MPEJICTABICHHS: O XUMHUYECKOW COCTABISIOIIECH
CopnelicTBOBaTh - ¢(OpPMHUPOBAHHOCTD 3KOJOTMYECKON KYJIbTYphl, TOHUMAHHUE | €CTECTBEHHOHAYYHOH KapTHHBI MUpPA, POJIM XUMHUHM B MO3HAHUU
COXPAaHEHHUIO BIMSIHMSL  COLMAJIbHO-?KOHOMHMUYECKMX  TPOLECCOB  HA | ABJCHUH MpUPOJbl, B (POPMUPOBAHMM MBIIICHUS U KYIbTYpBHI




OKpY)KAloLIEl Cpelpl,
pecypcocOepexeHuIo,
IIPUMEHSATH 3HaHUA 00
M3MEHCHUH KJIMMATa,

COCTOSIHME TPUPOJHONM M COLMAIBHOM Cpeabl, OCO3HAHHE
rJ100aIbHOTO XapaKTepa 3KOJOTHUECKUX Ipooiem;

- IUVIAHUPOBAHKE U OCYILECTBIICHUE ACUCTBUI B OKPYXKarOLEH
Cpelle Ha OCHOBE 3HAHUS LeJed yCTOWYMBOIO pa3BUTHUSA

JUYHOCTH, €€ (QYHKIMOHAIBHOH TPaMOTHOCTH, HEOOXOAMMOU

JUIS  pelICHUs TNPAKTHYECKUX 337a4 W SKOJIOTHMYECKH
000CHOBAHHOT'O OTHOLIEHHUS K CBOEMY 370POBBIO0 M IPHUPOJHOMN
cpene;

TIPUHIIUATIBI YEJI0BEYECTBA; - yMeTh CcOOJII0/IaTh MpaBUia AKOJOTHYECKU LEIeCO00pa3HOTO
OepeKIIMBOTO aKTUBHOE  HENPUITHE  JCUCTBUHM, TNPUHOCAIIUX BpEI | MOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
MPOU3BOJCTBA, OKpYKalollen cpere; COXpaHEHHUS CBOETO 3JI0POBBbSI W OKPYXKAIOIIEH NPUPOIHOU
3¢ heKTUBHO - YMEHHE MPOTHO3UPOBATH HEOIATONIPUATHBIC SKOJIOTUYECKUE | CPEIbl;  YUUTHIBATH OMACHOCTh  BO3ACHCTBUS HA  KUBBIC
JIEHCTBOBATH B | IOCJIEJICTBUSI TIPEANIPUHUMAEMBIX JICUCTBUM, MPEAOTBPAIATh | OPraHU3Mbl  OTNPENETICHHBIX  BEHIECTB, IOHMMAsl  CMBICI
Ype3BbIYANHBIX HX; MoKa3aresisi NpeesIbHON JOMYCTUMOMN KOHIIEHTPAIIUU
CUTYaIHIX - pacuidpeHue OfbITa JEATEIBHOCTH  JKOJOTHUECKOU

HaIpaBJIEHHOCTH;

- OBJIQJICHUE HaBBbIKAMH y4eOHO-HCCIIeI0BATENCKOM,

MPOEKTHOM U COIMAJILHON JIEATEIbHOCTH
K 25, - MPUMEHEHHE HOPM POCCHUHCKOr0 3aKOHOJIATENIbCTBA B | — MPUMEHEHUE HOPMBI POCCHHCKOTO 3aKOHOJ/ATENhCTBA B
PazpabatsiBaTh obnactu perynupoBaHus MPEANMPUHAMATETECKON | 00JIaCTH PETYIUPOBAHUS MPEANPUHIMATEIBCKOMN IeATeTLHOCTH;
Ou3HeC-TIIaH " | 1eITeTbHOCTH; - pa3BUTHE UACH 10 OM3HEC-TIPEATIOKECHUH;
(uHaHCOBYIO MOIEND | — WCIIOJIb30BaHNEe HMH(POPMAIMK CHEIUATM3UPOBAHHBIX | — OllCHMBAHKWE HHHOBAIIMOHHOCTH ITOJAXOJa B OW3HEce U
NEATCIIPHOCTU CalTOB JUIs OpraHU3ald PabOTHI IO COCTaBJIECHHIO OW3HEC- | MOTEHI[MA HA PHIHKE,
HPEANPUHUMATEILCKO | miaHa; - OLIEHUBAHUE PUCKOB, CBA3AHHBIX C OU3HECOM;
M eIUHHUIBL, B TOM | _ pa3paboTka Ou3Hec-TUIaHA W (UHAHCOBOW MOJCTH | — aHAITN3 OM3HEC-KOHICTIINH;
quciIe C | mesATenbHOCTH MPEANPUHUMATEILCKONW SIUMHUIIBI, B TOM YUCIIE | — TIPEIOKECHHIE HACH JUIS JalbHEHIIEero pa3BUTHS;
MIPUMEHEHHUEM C IPUMEHEHUEM MPOrPaMMHBIX MTPOAYKTOB. _ NPUMEHEHHE  METONOB  IPHHSATHS  ONTHMAIbHBIX
MIPOTrPaMMHBIX peleHHi;
MIPOJYKTOB

- HAXO0X/IEHWE apTyMEHTHI B MOJIb3Y UICH;

- NPUMEHEHHE B pacdeT 3KOJIOTUYECKUH M COLUaTbHBIN
ACMEKThI BO BpeMs INIAHUPOBAHUS M BHEIPEHUs OU3HEC-MOIeIH;
— 000CHOBBIBaHHE U OLIEHUBAHUE 1IETTU U LIEHHOCTH;

— MpEeJICTaBICHUE UCH, TU3aliH, BUACHUS U PEUICHUS,

— pUMEHEHUE npu pa3paboTke OusHec-IIaHa
CIELHATU3UPOBAHHBIE IPOTrPAMMHBIE TPOTYKTHI;

— MCIOJIb30BaHUE JJIsl PellleHrss KOMMYHUKATUBHBIX 3ajad,




CBS3aHHBIX C pa3paboTKol OW3HEC-TIaHA, COBPEMCHHBIE
TCXHUYCCKUC CPCACTBA U I/IH(bOpMaI_[I/IOHHbIC TCXHOJIOTUH,
- CO3J/IaHUE JICJIOBBIX JIEKTPOHHBIX MTPE3CHTAIIHIA.
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2. CTPYKTYPA Y COJAEP KAHHUE OBIIEOBPA30OBATEJIbHOMN JUCIUILINHBI

2.1. O0beM JUCHUIIMHBI M BUbI Y4e0HOH NeATeIbHOCTH

Bua yueOHo# paGoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 80
B T.4..

OcHoOBHOE coep:KaHue 72
BT. U..

TEOpEeTUYECKOe 00yIeHNe 37
MPAKTUIECKHUE 3aHATHS 35
IIpodeccuonaTbHO-OPHEHTHPOBAHHOE Co/lep:KaHue (Colep:KaHne 5
NPHUKJIATHOT0 MOAYJIA)

BT. U..

TeOpeTHYecKoe 00ydyeHne 2
IIPAKTHYECKUE 3aHATUA 4
IMpomexyrounas atrectanus (MuddepeHHPOBAHHBII 3a4eT) 2
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2.2. TemaTnyeckuii IJIaH 1 coaepiKaHue TUCIUIIJINHBI

HanmenoBanme Coaepikanue y4yeOHOro marepuasa (0OCHOBHOe M NpodeccHoHAIbHO-OpHeHTHPOBaHHoe), | O0bem ®opmupyemble
pa3iesioB M TeM JadopaTopHble H MPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJITUYMH) 4acoB KOMIIeTEeHIIUH
1 2 3 4
OcCHOBHOE cOo/iep:KaHue 72
Pazjen 1. OcHOBBI CTPOEHMS BellleCTBA 10
Tema 1.1. OcHoOBHOe coep:KaHue 7
Crpoenne aToMOB | TeopeTu4eckoe o0yueHue: 3)
XUMHIECKHX CoBpemeHHast MOJieNb cTpoeHus: aToMa. CUMBOJIMYECKUHN S3bIK XUMUH. XUMHUYECKUHN HJIEMEHT.
3JIEMEHTOB H | DnekTpoHHas KoHpurypamus aroma. Kimaccupukanus XUMHYECKUX 3JIEMEHTOB (s-, p-, d-
NPHPOJa XUMHYECKOIl | yyemeHTHI).
CBSI3U BanlenTHBIE 57EeKTpOHBI. BalleHTHOCTB. DNEKTPOHHAsT MPUPOJA XUMHUYECKOW  CBSI3H. 4
DNeKTPOOTPULIATENBHOCTD. BHIbl XUMU4eckoi cBsi3u (KOBaJIeHTHAas, HOHHAs!, METaJNInYecKasi,
BOJIOPOJIHAS) M CTIOCOOBI X 00pa30BaHUs.
IIpakTnueckoe odyueHue: 2
[IpakTHueckue 3aJaHus HA YCTAHOBJIEHHE CBSI3M MEXAY CTPOCHHEM ATOMOB XUMHUYECKHX OK 01
JJIEMEHTOB HWIIEPUOJMYECKMM HW3MEHEHHEM CBOMCTB XUMHUYECKHX JJEMEHTOB M HX
COCIMHEHUN B COOTBETCTBUHU CIIOJIOKEHUEM B MEPUOJUYECKON CHUCTEME XHMHYECKUX
anemenToB .. Menneneena.
Pemrenye 3aganuii Ha WUCOOJIL30BAHNE XUMHUUYECKONM CUMBOJIMKHA WM Ha3BaHWI COEIWHEHUN IO 2
HOMEHKJIAType MEXIYHapOJHOTO COK03a TEOPETUYECKOM W MPUKIATHOM XHMHUU U
TPUBUAIBHBIX Ha3BAHUN Ui COCTABIICHUS XUMHUYECKHX (HOPMYI ABYXaTOMHBIX COCAMHEHUN
(OKCHIOB, TaJIOTEHUIOB, CYAb(OUIOB, THAPUAOB U T.II.) M JAPYrUX HEOPraHUYECKUX
COEIMHEHUH OTJEIbHBIX KIIACCOB.
Tema 1.2. OcHoOBHOE cojlep:KaHue 3
Ilepuoanyeckmuii Teopernyeckoe o0yueHue: 1
3aKOH M Ta0JIMUA | [Tepuojuueckas cucTeMa XHMuueckux sieMeHToB .M. MenneneeBa. dusnueckuil cMbIC OK 01
A.A. MenneneeBa [Iepuomnueckoro 3axona J[.M. Menneneesa. MuUpOBO33pEHUECKOE W HAy4YHOE 3HAYECHUE 1 OK 02

Ilepnomuueckoro 3akona [.11. Menneneesa. IIpornoser J[.M. MenaeneeBa. OTKpbITHE HOBBIX
XUMUYECKUX DIIEMEHTOB.

12




IIpakTnueckoe o0y4eHue:

3aKOHOMepHOCTI/I N3MEHEHHS CBOMCTB XUMHUYCCKUX 3JICMCHTOB, O6p213yeMBIX HMU IIPOCTBIX U
CJIOKHBIX B€IICCTB B COOTBECTCTBHH C ITOJIOKCHUEM XUMHYCCKOI'O 3JICMCHTA B HepnoanquKoﬁ
cucteMe XxuMuieckux asementoB J[.M1. Menaeneena.

PemreHne 1pakTHKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHMM HAa XapaKTEPU3aLHI0
XUMHUYCCKHUX JJICMCHTOB B COOTBCTCTBHUEC C HMX JJICKTPOHHBIM CTPOCHHEM H IIOJIOKCHUCM B
NIEPUOANYECKON CHCTEME XMMUYECKUX di1eMeHToB J/[.M1. MenneneeBa

Pazgen 2. Xumuueckue

peakiuu

12

Tema 2.1.
Tunbl XHUMHYECKHX

OcHoBHOE CoACpKaHuE

(op]

Teopernyeckoe o0yueHue:

peakuuii

Knaccudukanus um TUIBI XUMHYECKHUX PEAKIMH C y4acTHEM HEOPraHMYEeCKUX BEIIECTB.
[Ipyu3Hakn npOTEKaHWs XUMHUYECKHX peakuuil. Peaknum CcoeIMHEHHs, pas3ioKeHus,
3aMernieHus, 0OMeHa, B TOM YHCIIe PEaKIuii TOPEHUs, OKUCICHUS-BOCCTAHOBJICHHUS.
VYpaBHEeHUsI ~ OKUCIEHHS-BOCCTaHOBJIEeHMS.  CreneHb  OkucieHUA.  OKuUCIuTeNnb U
BOCCTaHOBUTEIb. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE peakuuu B MPUpPOJIE,
MPOU3BOJACTBEHHBIX MPOECCAX U KUZHEAEATETbHOCTH OPTraHU3MOB.

KonunuecTBeHHbIe OTHOLIEHUSI B XUMUHA. OCHOBHBIE KOJIMYECTBEHHBIE 3AKOHBI B XUMUHU. MOJIb
KaK €IMHHIIA KOJMYecTBa BellecTBa. MousipHas Macca. 3aKOHBI COXpPAaHEHHs Macchl U
sHeprur. 3akoH ABoraapo. MossipHbIii 00beM razoB. OTHOCHTEIbHAS TJIOTHOCTH Ta30B.

IIpakTHyeckoe o0yueHue:

[IpakTHueckue 3amaHusi Ha COCTABJICHUE YPABHEHUH pEaKlMil COCIMHEHUS, Pa3I0XEHUs,
3aMeleHus, oOMeHa, U OIpelesieHue THUIOB XHMUYECKUX PpeaKUUd M0 MpeIoKEHHBIM
YpaBHEHUSIM.

CocraBinenne U ypaBHHBAaHHE  OKHUCIHMTEIbHO-BOCCTAHOBUTEIbHBIXPEAKIIMHMETOI0M
3JIEKTPOHHOTO OaliaHca.

Pacyersl 1o ypaBHEHHAM XHUMHYECKHX pEaKIui C KCIOIb30BAaHHEM Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUS) T'a30B, KOJIMUYECTBA BEIIECTBA

OK 01

Tema 2.2.

OcCHOBHOE CO/Iep:KaHue

JIEKTPOJIMTHYECKASA

Teoperuyeckoe o0yueHue

JUCCOLHALNA u
MOHHLIA 00MeH

Teopm{ SHGKTpOHHTquCKOﬁ auccouuanuu. MoHbI. SHCKTpOHI/ITLI,He3HeKTp0HI/ITBI. Peakuuu
HOHHOTO oOMeHa. CocTaBiicHHE ypaBHCHI/Iﬁ peaKL{I/Iﬁ HMOHHOT'0 OOMEHA IMyTEM COCTAaBJICHUA UX
MOJIHBIX W COKpAallCHHBIX HOHHBIX ypaBHeHPIfI. HpI/I3HaKI/I MPOTCKAHUA peaKHI/Iﬁ HOHHOI'O
oOomeHa. KucioTHO-OCHOBHEIE PCaAKINU.

OK 01
OKO04
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IIpakTnuyeckoe o0y4yeHue

Pewrenne MIPaKTUYCCKUX 3alaHAN Ha COCTaBJICHUE YpaBHEHUI
JJIEKTPOJUTUYECKOUIUCCOLIUALMUKUCIIOT, OCHOBAaHUM M coJied. Pemienue npakTuyeckux
3a/IaHUM Ha COCTABJICHUEMOHHBIXYPAaBHEHUM PEAKLUI U OIIPEIEICHUE ITPU3HAKOB IIPOTEKaHUS
peakuuii HOHHOro ooMeHa. OnpeneneHue cpebl BOJHBIX PACTBOPOB KMCIOT U LIEIOYEH.

KonTpoubHnas padora 1

«CTpOGHI/Ie BCHICCTBA U XUMHNYCCKNEC PCAKIINHN

Pa3nes 3. CtpoeHue M CBOHCTBAa HEOPraHUYeCKUX BellleCTB

18

Tema 3.1
Kuaacenpuxkanus,
HOMEHKJIATypa
cTpoeHHe
HEeOpraHn4ecKux
BellecTB

U

OcHoBHOE CoACpKaHuE

Teopernyeckoe o0yueHue:

[Ipenmer Heoprannyeckoil xumun. Knaccudukanus Heopranmdyeckux BemiecTs. [Ipocteie u
ClI0XHbIe BelecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHU[IBI, TUAPOKCUABI, KUCIOTHI,
COJIM U Ap.).B3anuMoCBsI3p HEOPraHNYECKUX BELIECTB.

ArperatHble cocTosiHMSL BemlecTBa. Kpucramindeckue M aMop@Hble BemiecTBa. THIbI
KPUCTAJJIMYECKUX PELIETOK (aTOMHasl, MOJIEKYJIIpHasi, MOHHAsA, MeTaJUInuecKas ). 3aBUCMOCTh
(¢u3nyecKux CBOWCTB BeUIECTBA OT THMA KPUCTAJUIMUECKONW PpELIEeTKH. 3aBUCHUMOCTD
XMMHMYECKOM AKTMBHOCTH BEIECTB OT BHJAa XMMHUYECKOW CBS3M U THUIA KPUCTAJUIMYECKOU
peweTky. [IpnunHbBl MHOrOOOpasus BEIIECTB.

IIpakTHYeckoe o0yueHue

HomenknaTtypa HeopraHMYeCKUX BEIECTB: HAa3BaHWE BEIIECTBA MCXOMIS U3 MX XUMHUYECKOM
(GbopMynbl WM COCTaBJICHHE XHUMHYECKOH (GOpMyJbl HCXOJS M3 Ha3BaHMS BEUIECTBA 10
MexayHapoaHoi (MIOITAK) unu TpuBraaIbHOM HOMEHKIIATYPE.

Pemenne mnpakTHueckuX 3aJaHUN MO KiIacCHU(UKAIMM, HOMEHKIAType U XUMUYECKUM
(dbopMynaM HEOPraHMYECKHX BEIIECTB PAa3IUYHBIX KJIACCOB (YrapHbIW ra3, yriIeKHCIbIA ras,
aMMUaK, TalieHas HW3BeCTh, HETallleHas W3BECTb, MUThEBas COJa M JAPYIHX): Ha3BaThbu
COCTaBIIATH (OPMYJIBl XUMUYECKUX BEUIECTB, ONMPEAESATh MPUHAICHKHOCTh BEIIECTB K
KJlaccy. 3a/layy Ha pacyeT MaccOBOM O (Macchl) XMMUYECKOTO 3JIEMEHTa (COSAMHEHHUS) B
MOJIEKYJIE CJIOKHOTO BEIeCTBa (CMECH).

Ncrounuku xumuyeckoil uHpopmaiuu (cpeacTs mMaccoBoid nHpopmanuu, cetb UHTEpHET U
npyrue). [louck naopmanmu mo Ha3BaHUAM, UACHTHPHUKATOPAM, CTPYKTYPHBIM (opMyaam

OK 01
OKO02
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Tema 3.2 OcHOBHOe coJep/kaHue 10
®Ousuko-xumuyeckue | Teopernueckoe o0yueHue: 7
CBOMCTBA Mertamnel. O0mue Qu3ndeckre W XUMUYECKHE CBOWCTBA MeTauioB. CrocoObl TOTYYCHHUS.
HEOPraHUu4YeCKHuX 3HaueHue METAJUIOB B MPHUPOAE U KU3HEAESITEIbHOCTH YelloBeKa U opranusmoB. Kopposus
BCIIECTB METaJJIOB: BUbI KOPPO3UH, CIIOCOOBI 3aLIUTHl METAJIIIOB OT KOPPO3UH.
Hewmeramner. O0mue ¢pu3nveckne 1 XMMUYECKUE CBOWCTBA HEMETAIIOB. THITMYHBIE CBOHCTBA
HemetaiioB [V- VII rpymnmn. KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IIPUPOJIE. 7
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIacCOB HEOPraHMYECKMX BELIECTB (OKCHJIOB,
TUAPOKCUIOB, KHUCIOT, cojied W Ap.). 3aKOHOMEPHOCTU B H3MEHEHHHM CBOMCTB MPOCTHIX
BEILECTB, BOJIOPOJIHBIX COETMHEHHH, BBICIINX OKCUJIOB U TUAPOKCH/IOB. OK 01
OK 02
IIpakTHYeckoe 00yueHue: 3 K 2.4
CocraBieHne ypaBHEHHH XUMHUYECKMX pEaKIUI C ydyacTHEM TMPOCTBIX U  CIOKHBIX
HEOPraHMYECKHUX BELIECTB: METAUIOB M HEMETAUIOB, OKCHJIOB METaUIOB, HEMETAJIOB U
aM(pOTEPHBIX AIEMEHTOB; HEOPraHUUECKUX KUCIOT, OCHOBaHUHN U aM(OTEPHBIX THIPOKCHUJIOB,
HEOPraHMYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOUCTBA.
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3a/JaHMil Ha CBOWCTBA, COCTaB, 3
NoJiydeHrne U 0e30MacHOE MUCIOJb30BAHUE BAXKHEWIIMX HEOPraHMYECKUX BELIECTB B OBITY U
IIPaKTUYECKOU JESTEIHOCTH YEIIOBEKA.
Tema 3.3 OcCHOBHOE CcO/Iep:KaHue 2
UnenTuduxanus IIpakTHYeckoe o0yueHue: 2
HEOPraHUIeCKUX PenieHye NpakTHKO-OPUEHTHPOBAHHBIX 3aJaHUM MO0 XMMHYECKHM CBOWCTBAM METAJIOB M OK 01
BELIECTB HEMETAJIJIOB, 10 PACIIO3HABAHUIO U MOIY4YCHHIO COCIMHEHNN METAJJIOB U HEMETAJIIIOB. OK 02
WnenTudukanys HEOPraHMYECKUX BEIIECTB C MHCHOJb30BAaHUEM HX (DU3HMKO-XUMUYECKUX 2 OKO04
CBOMCTB, XapaKTEpHbIX KayeCTBEHHBIX peakuuil. KauecTBeHHble peakluu Ha cyiabdar-, K24
KapOOHAT- ¥ XJIOPUA-aHUOHBI, HA KATUOH aMMOHHUSL.
KonTpoabnHasi padora 2
«CBoOiiCTBa HEOPraHUYECKHUX BEIIECTB) 1
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Paznen 4. CTpoeHHe M CBOMCTBA OpPraunveCKux BeIeCTB

26

Tema 4.1
Knaccupurkaumus,
CTpoeHHue
HOMEHKJIaTypa
OPraHMYecKux
BellleCcTB

OcHoBHOe coepkaHue

TCOPCTI/I‘leCKOC oﬁyqelme:

N

[losiBneHne M pa3BUTHE OPraHUYECKOM XMMHMHM Kak Hayku. lIpenMer opraHudeckod XMMUH.
MecTo u 3HaYeHHE OPraHNYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XHMMHMYECKOE CTPOCHHE KakK IOPSAOK COCAMHEHHMS AaTOMOB B MOJIEKYJIE COIVIACHO HX
BaJICHTHOCTU. OCHOBHBIE TIOJIOKEHUS TEOPUM XHMMUYECKOIO CTPOEHMSI OpPraHMYECKUX
coemuaeHnit A.M. byriepoBa. YriepoaHblii CKelleT OpraHuyecKOrd MOJIEKYJIbl. 3aBUCUMOCTD
CBOMCTB BEIIIECTB OT XMMUYECKOTO CTPOCHUS MOJIEKYII. MI30Mepus U n30MepBl.

[lonste o gpynkunoHanbHOM rpynmne. Paaukan. [IpuHIMnIb kaccupuKanuu OpraHU4eCKUX
coeMHEHUN. MexayHapoiHass HOMEHKJIATypa W IPHHIMIBI HOMEHKJIATYPbl OpraHU4eCKUX
COCIMHEHUM.

IIpakTHYeckoe o0yueHue:

HOMGHKJ'IaTypa OpTraHNYCCKUX COC}II/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB (HaCI)IIIIeHHI)Ie,
HCHACBIIICHHBIC WU apOMAaTHYCCKUEC YIIJICBOJOPOAbI, CIIMPTHI, CbeHOJ'II)I, aJIbACTHAbI, KCTOHBI,
KapOOHOBBIE KUCIOTHI U Jip.). COCTaBICHHE MOJTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (GOPMYIT
OpPraHMYECKUX BEIIECTB OTACIbHBIX KJIACCOB, MCIIOJb3YS UX Ha3BaHUSA 110 CUCTEMATUYECKOU U
TPUBUAJILHOM HOMEHKJIaType (PTWJICH, aleTWieH, TIJHIepuH, ¢eHon, (opmanbaerus,
YKCYCHasl KHUCIIOTa, TJIUIUH).

Pemienne 3amau Ha pacueT mpocTeumei (GopMysbl OPraHMYECKOW MOJIEKYINBI, UCXOJIs W3
AJIEMEHTHOTO cocTaBa (B %).

OK 01

Tema 4.2
CsoiicTBa
OpPraHMYecKux
coeIuHEeHu

OcCHOBHOE CO/Iep:KaHue

15

Teopernueckoe o0yueHue:

®U3MKO-XMMUYECKHE  CBOHCTBA  OPraHWYeCKUX  COCIMHEHUIH  OTIETBbHBIX  KJIACCOB
(ocobenHOCTH KiaccHUKAMU U HOMEHKIATyphl BHYTPH KJIacca; TOMOJOTHYECKHH pAm M
obmas ¢opmyna; u3omepus; (uU3NYeCKUe CBOMCTBA; XMMHYECKHE CBOWCTBA; CHOCOOBI
MOJTy4eHUs):

- IlpenenbHble yrieBomopoabl(ajKaHbl M LUKIOAJIKaHbl).l OpeHne MeTaHa Kak OJWH H3
OCHOBHBIX MCTOYHMKOB TE€IUIa B IPOMBIIIJIEHHOCTH U ObITy. CBOHCTBA NPUPOAHBIX
YTJIEBOJIOPOIOB, HAXOXK/IEHHE B IIPHPOJIC U IPUMEHEHHE AJIKaHOB.

- HenpenenbHble (anKeHbl, aJKUHBI W AJKAJUCHBI) M apOMAaTHUECKUE YIIIEBOJIOPOJIBL.
CBoiicTBa 1 nojydyeHue TuiaeHa. ['opeHue aneTuieHa Kak HCTOYHUK BBICOKOTEMIIEPATypPHOTO
TUTAMEHH JUIS CBAPKH U PE3KH METAJUIOB.

OK 01
OK 02
OKO04
IIK 2.4
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- Kucnoponconepxamue coequHeHus (CiupThl U (EHOJIbI, KapOOHOBBIE KUCIOTHI U 3(PUPHI,
aNbJIeru/ibl U KETOHBI, JKUPbI, yrieBojbl). [lpakTHueckoe NpHUMEHEHHE STHICHIVIMKOJIS,
rimnepuHa, ¢eHona. Ilpumenenue Qopmanbaeruia, areraibIeruja, yYKCYCHOH KHCIOTHI
MBp11a Kak coJIM BBICIIUX KapOOHOBBIX KUCIOT. Morolue cBoicTBa MbLIA.

- A3oTcozaepkalliue OpraHnyecKue COeMHEHMs (aHWINH, aMUHbl 1 aMUHOKUCIIOTBI).

- BrIcokoMONeKyIsApHBIE COENMHEHHs (CHHTETHYECKME W OWOJIOTUYECKU-aKTUBHBIC).
MonoMmep, mnonumep, CTpyKTypHoe 3BeHO. [lonmumepuszanusi STHIEHa Kak OCHOBHOE
HaIlpaBJIEHUE €ro UCNojb30BaHus. Kayuyku HaTypanbHbI 1 CHHTETUYECKHE.

I'enernueckas CBs3b MEXY KJIacCaMHU OPraHUYEeCKUX COETUHEHUH.

IIpakTHYeckoe 00yYeHue:

CBolicTBa OpraHUYECKUX COEIMHEHUMN OTIENIbHBIX KJIAcCOB (TpUBHAJIbHAS M MEXIyHapOaHAs
HOMEHKJIAaTypa, XWMHYECKHE CBOICTBa, CHOCOOBI NOJY4YEHHs): MpeesbHble (aJKaHbl U
LUKIIOAJIKaHbl), HeNpeAenbHble (aJKeHbl, aJKUHbl W alKaJueHbl) W apOMaTUYECKHE
YTIE€BOAOPOIbI, CIUPTHI U (PEHOJbI, KAPOOHOBBIE KUCIOTHI M IPUPHI, AIbJIETHIbI U KETOHBI,
aMUHBl M aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHbIE COEIMHEHHUs. 3a/JlaHusl Ha COCTaBJICHHE
YpaBHEHUH XMMHMUYECKUX PEaKIUil C ydyacTHEM OpPraHMYeCKHUX BEIEeCTB Ha OCHOBAHHUU HX
coCTaBa U CTpoeHUs.MoienupoBaHre MOJIEKyYJl Ha IIpUMepE 3TaHa, 3TUJIeHA, alleTHIIeHa U JIp.

CocraBiieHHE CX€M peaklnui (B TOM YHCIENO MPEUIOKCHHBIM IETOYKaM IpeBpaIiecHui),
XapaKTEepPU3YIOIMINX XUMUYECKHE CBOMCTBA OPraHMYECKUX COCAMHEHHUH OT/EIbHBIX KIIACCOB,
CrocoObl MX TOJIyYEHHS M Ha3BaHUE OPraHWYeCKUX COEIUHEHHM IO TpPUBUAIBHOW WIH
MEXIYHAPOJHOM CHUCTEMAaTHYECKOW HOMEHKIIATYPE.

Pemenune npakTUKO-OpUEHTHPOBAHHBIX TEOPETUUYECKUX 33aJaHUIl Ha CBOWCTBA OPraHUYECKUX
COEJIMHEHUH OTAENbHBIX KIaCcCOB.

Tema 4.3
Nnentunduxanus
OpPraHMYecKux
BeIlleCTB, HX
3HAYEHHE U
NnpuMeHeHUe B
OBITOBOM M
NMPOU3BOACTBEHHOM
JesITeJILHOCTH
JyeJJ0BeKa

OcCHOBHOE CO/Iep:KaHue

[op}

Teopernueckoe o0yueHue:

buoopranuueckue coemuHenus. IloHstne 00 OHOJOTHYECKH AaKTHBHBIX —BEIIECTBAaX
(yrneBomax, Oenkax, »KHpax W 1p.). IIpuMeHeHHe W OHOJIOTMYECKas pOJib YIJIEBOJIOB.
OxwuclieHHe YIJIEBOJIOB - MCTOYHHK DHEPTUU JKUBBIX OpraHu3MoB. OO1acTH TpUMEHCHUS
aMHHOKHCIIOT. [IpeBpaiiieHust 6EIKOB MUK B Opranu3Me. buosornueckue GyHKIUNA OSITKOB.
buonornueckue GyHKIMU KUPOB. POJIb OpraHUYECKON XUMHH B PEIICHUH MPOOJIEM MUIIEBOM
0€30I1aCHOCTH.

Poub oprannyeckoil XMMUU B PEIICHUN MTPOOIIEM SHEPTeTUYECKON OE30MaCHOCTH, B Pa3BUTHH
MEJIMIIMHBI, CO3/IaHUM HOBBIX MaTE€PHAJIOB, HOBBIX MCTOYHUKOB DHEPruM (aJIbTCPHATHBHBIC

OK 01
OK 02
OKO04
IIK 2.4
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HUCTOYHUKUA HHepruu). OnacHOCTb BO3AEHUCTBUS Ha JKUBbIE OPraHU3Mbl OPraHMUYECKUX
BEIIECTB OTACIBHBIX KJIAcCOB (YIJIEBOJOPOJBI, CIHUPTHI, (DEHOJBI, XJIOPOPraHUYECKUE
IIPOU3BOJIHBIE, AJIbJIETH/IbI U JP.),CMBICH IT0KA3aTeNs NPEJEIIbHO TOIMYCTUMOM KOHLIEHTPALUH.

IIpakTnueckoe o0yueHue:

Nnentudukanuss OpraHMYecKUX COCAWHCHWH  OTIENBHBIX  KJIacCoB (HAa  TIpHMeEpe
HEIpeJIeNbHbIX YIIIEBOJOPOJIOB, AJIbJIETHIOB, KpaxMaa, YKCYCHON KUCIIOTbI, OEJIKOB U T.II.) C
WCIIOJIb30BAHUEM HMX (DU3UKO-XUMHUYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX PEAKIIUH.
Henarypanuss Oenka npu HarpeBaHud. l[BeTHble peakmuu OenkoB. Bo3HUKHOBEHHE
AQHAJIMTUYECKOTO CHTHAJIA € TOYKUA 3pPEHUS XHUMHUYECKMX IMPOLECCOB MPH MPOTEKAHWUH
KaueCTBEHHOM peakiliu, MO3BOJISIONICH WIACHTU(UIMPOBATH MPEJIOKEHHBIE OPTaHUYECKHE
BEILIECTBA.

KonTpouabHnas padora 3
«CTpO€HHE U CBOWCTBA OPraHUYECKUX BEIIECTBY

Paszpnen S. Kunernuyeckue ¥ TepMoAMHAMHYECKHE 3AKOHOMEPHOCTH NIPOTEKAHMS XUMHYECKUX peaKkIuii

Ckopoctb OcHoBHOE conepxaHue

XUMHIHecKkon Teopernueckoe o0yueHue:

N ool

peakuuu.
XumMuueckoe
paBHOBecHe

CKOpoCTh peaklMM, €€ 3aBHCHUMOCTb OT Pa3IMYHbIX (DAaKTOPOB: MPUPOJBI PEarupyroIIUX
BEIIIECTB, KOHIIEHTPAIIMU PEarupyroniux BeHiecTB, Temmeparypsl (mpaBmwio Bant-I'odda),
IUIOU[AAM  PEAaKIMOHHOM TIOBEPXHOCTH, HAIW4Ms Karajau3aTopa. TeruioBble 3¢ GEeKTh
XUMHUYECKUX PEaKIMi. DK30- U SJHAOTEPMHUYECKUE, PEAKIIUH.

OOpatuMoCTh peakiuil. XWUMHUYECKOE paBHOBECHE W €ro CMEIICHHE TOJ JCHCTBUEM
pa3nuuHbIX (DAKTOpPOB (KOHIEHTpALMs pPEeareHTOB WU TMPOAYKTOB pEaKIHH, JaBJICHHUE,
TeMIeparypa) As CO3JaHHsI ONTUMAIIbHBIX YCIOBUH MPOTEKAHUS XUMUYECKUX IMPOIIECCOB.
[Tpunnun JlelllaTense.

IIpakTHYeckoe o0yueHue:

Pemenne mnpakTUKO-OPHUEHTUPOBAHHBIX 33JaHUi Ha aHanmu3 (AKTOPOB, BIHUAIOIIMX Ha
W3MEHEHHE CKOPOCTHM XHMHUYECKOH peakluud, B TOM YHCJIE C MO3ULIUN DKOJIOTUYECKU
1enecooOpa3zHoro MoBeACHUs B OBITY U TPYAOBOH ACSITETLHOCTH B LIEISIX COXPAHEHHS CBOETO
3I0pPOBbSI M OKpYKaloIIe mpupoaHoil cpenbl. Penienne 3a1au Ha pacueT TerioBoro addexra
XUMHYECKON PEeaKInH.

Pemenune npakTHKo-OpUEHTUPOBAHHBIX 3aaHui Ha mpuMeHeHue npunnuna Jle-Illarense ans
HAaXO0XJICHUS HAIMPABJICHUS CMEIICHHUS PAaBHOBECHS XUMHUYECKON PeakINy 1 aHanu3 (PakTopos.,
BJIMSIFOIIMX HA CMELIEHUE XUMUYECKOTO PaBHOBECHSI.

OK 01
OK 02

18




Paznen 6. PacTtBopsbl 3
Tema 6.1 OcHOBHOE coJiep:KaHue 2 OK 01
IlousiTue 0 | Teopernueckoe o0y4eHue: 1 OK 02
pacTBopax PacTBopenne kak ¢u3MKO-XMMHUYECKHI mporecc. PactBopel. PactBopumocts. Maccoast 1 OK 07
JI0JIs pACTBOPEHHOTO BEIIECTBA.
IIpakTHYeckoe 00yueHuUe: 1
Pemrenne npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM HA PACTBOPHI, UCIIOJIb3yEMbIC B 1
OBITOBOM M IPOM3BOJCTBEHHOH EATEIbHOCTH Y€JIOBEKA.
Tema 6.2 OcHOBHOE co/iep:KaHue 1
HccaenoBanue IIpakTHYeckoe 00y4eHue: 1 OK 01
CBOWICTB PacTBOPOB CriocoObl  NpUTrOTOBJIEHHMA  pacTBOpoB.  PemieHne  3agay Ha  NPUTOTOBJIEHHUE OK 02
pacTBopoB3aJjaHHOH (MaccoBoil, %) KOHUEHTpauuu(c MPAKTUKO-OPUEHTUPOBAHHBIMU 1 OK 07
BOIIPOCaMH).
ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlepKaHMe (COAepPKaHUe MPUKJIATHOTO0 MOAYJIs1) 6
Paszpnen 7. Xumusi B ObITY H IPOU3BOJACTBEHHOM J1eSITEJIbHOCTH Y€JI0BEKA 6
Xumuss B ObiTy H | OCHOBHOE COJep:KaHUe 6
NPOH3BOCTBEHHOM Teopernueckoe o0y4eHue: 2
ACHATCARHOCTH Hogeiimine TOCTHXKEHUS XMMHYECKOM HAYKM M XWMHMYECKOW TeXHOJOruu. Posib Xumuu B
uerobeka 00€CTIeUeHUH DKOJOTUYECKOM, DHEPreTUYECKONM U TIHIIEBONW O€30MacHOCTH, Pa3BUTHH
MEIUIIHHBI.
[IpaBusa KOJIOTHYECKH IIEIECO00pPa3HOTO MOBEJACHUS B OBITY U TPYIAOBOM JIEATEILHOCTH B OK 01
LIEJIIX COXPAHEHHUS CBOErO 3J0pPOBbS M OKpYyKarolled mnpupogHol cpenpl. OmnacHOCTh 2 OK 02
BO3/ICMCTBUS HA )KUBbIE OPraHU3Mbl ONPEEICHHBIX BellecTB.CMBICI MOKA3aTeNs IPEIeIbHO OK 04
JOIYCTUMON KOHIIEHTPAIUHU U €70 UCIOJIB30BaHUE B OLIEHKE HKOJIOTMYECKOI 0€301acHOCTH. OK 07
[IpaBuna moucka U aHajaM3a XUMUYECKOW HHPOPMAIIMK U3 Pa3IMYHBIX UCTOUYHUKOB (Hay4dHas [IK 2.5
1 y4eOHO-Hay4YHas JTUTepaTypa, CpeACcTBa MacCoBOIl HHpOpMaImu, ceTh MIHTepHeT)
IIpakTnyeckoe o0y4enue: 4
[ToaroTtoBka u perieHre KeWCOB O MPUMEHEHUH XUMUYECKUX BEIIECTB U TEXHOJIOTUN B OBITY
U MPOU3BOJCTBEHHOMN NEATEIHOCTH YeJIOBEKAa MO TeMaM: MPOAYKTHl MUTaHUS, BaKHEWIINE 4

CTPOUTCIIBHBIC MaTCpuajibl, KOHCTPYKHHUOHHLIC MATCPpUAJIbI, KpaCKH, CTCKIIO, KEpaMHKa,
MaTepuajbl IJid SJICKTPOHUKH, HAHOMATCPHUAJIbl, TCKCTUJIbHBIC BOJIOKHA, UICTOYHUKHU DHCPI'UH,
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OpraHu4ecKrue ¥ MUHEpaIbHbIC yI00peHUs, ICKapCTBEHHBIE BEIECTBA, OBITOBAst XUMHS U JP.
3amurTa Keiica: NpeICTaBICHHE pPE3yJabTaTOB pEIIEHUs Keiica B (opMe MHUHH-IOKIAna C
IIpE3CHTALMEM.

IIpomexyTouHas JuddepeHunpoBaHHbIN 3a4eT OKo01
aTTecTanud 1o 5 OKO02
JUCIHUILTIMHE OKo04

OKO07
Bcero: 80

20




3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBLLIEOBPA30BATEJILHOM
JUCLUILINHDBI

3.1.Jlna peanu3zauuM NPOrpaMMbl JHCHMILIMHBI AOJLKHBI OBITH NPeIyCMOTPEHbI

cleayrmue CiecnuajJbHbI€ IOMECIICHUSA .

10;

KaO0uHeT XuMuM - kaouner 129.

| CnenunanusupoBanHasi MeGeIb U CHCTEMbI XPAHEHHS
OcHoBHOe 000py10BaHue
[MapTter nByxMecTHBIE — 13;
Crynbs yuennueckue — 20,
Cron yuutenbckuid — 1,
Cryn yunrenbckuii — 1,
HIkad mis TOKyMEHTOB — 2.
JomnosiHUTEIbHOE 000PY10BAHHE
Hocka aynutopHast HacTeHHas — 1.
Il Texnuveckue cpeacraa
OcHoBHOe 000pynOBaHue
[IpoexnonHsIit 5kpan — 1,
HoytOyk — 1;
MynbsTUMeaniHBIN TpoekTop — 1.
JonosiHUTEILHOE 000PY10BAHME
HudpoBoit MUKPOCKOTT OMHOKYIAPHBIN — 3;
udposas Bugeokamepa ajst paboThl C ONTHYECKUMH Mpudopamu mudpoBanus — 1;
CrmproBka s1aboparopHas — 1,
Boponka nabopatopnas — 3;
Konba xonnyeckas/KpyriioqoHHas — 2;
[Tpo6upka — 10;
Crakas — 1;
KommnekT MukpornpenapaToB 1Mo aHaTOMUHU, OOTaHUKE, 300JI0THUH, OOIIeH OHOJIOruu —

KOMITIEKT npeIMETHBIX U IOKPOBHBIX CTEKOJI — 2;

Hab6op yamex [Terpu — 10;

Jlyna npenapoBajibHas — 2,

Tanometp — 1,

Cexyngomep — 1,

3%-bI1i1 pacTBOp MepokcuIa Bojgopoaa — 1;

PactBop tioga — 1;

I'manepun — 1.
11 lemoHcTpanuoHHbIe Y4eOHO-HATJISAIHbIE I0CO0USI
OcHoBHOE 000pynOBaHue

[Tepuonuueckas cucrema xuMudeckux sneMenToB J[.M. MenneneeBa snexkTponHas — 1;

KommnekT yueOHbIX BuaeopuibsMoB — 1,

KoMIiekT 21meKTpOHHBIX BUJeoMaTepuanon — 1.
JononHuTEILHOE 000pPYI0BaHNE

DNEKTPOHHBIN KypC «XUMHUS: BUPTYyaTbHAas Ta00paToOpus»

Komnekuusi ropHBIX TOPOJT 1 MHHEPAJIOB.



«/laGopaTopusi  PU3MKO-XMMHYECKMX  METOJ0B  HCCJEIOBAHHA M  TEXHUKH
J1a00paTOPHBIX padoT»

Cron m1abopaToOpHEI OCTPOBHOU — 4;
Cron m1abopaToOpHBI MPUCTCHHBIN — 4,
Cryn maboparopHsrii — 15;

JHocka menoBas — 1

Cron npenonaBarens — 1;

Cryn nperiogaBarens — 2,

BriTspkka maboparopnas — 4;
PakoBuna — 4;

Becnl ananutuueckue — 1;

10. UIxad cymmnbHbIH — 1;

11. Becnl Texanueckue — 1;

12. TlnnTKa >neKTpudeckas — 2;

13. IToTeHmuocTarsl — 2;

14. Habop XuMHUYECKUX PEAKTUBOB (ChITyunXx) — 15;
15. HaGop xumuaeckoit mocyasl — 15;

16. Kinmmatudeckas kamepa -1,

17. lllkad nns peaktuBoB — 1;

18. MaruurtHasa mMemanka — 1;

19. llltatus — 4;

20. Arrreuka — 1;

21. UndopmanmoHHsbIi cTeH T -1,

22. Slmuk Metautmaeckuii — 1;

23. Ceiidp — 1,

24. Pb-metp — 1,

25. AHanu3atop BOJIbTAMIIEPOMETPHYECKHI IKOTECT-Ba — 1;
26. Koppozumutep — 1;

27. Kamepa coneBoro Tymana — 1;

28. Kommpeccop — 1;

29. Ornerymurens — 1.

CoNooR~LNE

Ilepeuenv npoepammrnoeco obecneuenusi:
OmneparnmonHas cucrtema Microsoft Windows 10 Profession;
Kaspersky Endpoint Security s 6usneca - Crangaptaeiii Russian Edition. 1500-2499 Node
1 year Educational Renewal Licence

3.2. UudopmanuonHoe odecriedeHne peaju3aluu MporpaMmbl

Jlist peanu3anuu mporpaMmmMbl OMOIMOTEYHBIN (POHIT YHUBEPCUTETa UMEET MIeUYaTHBIC
W/WIIH 3IIEKTPOHHBIE 00pa30BaTebHbIC U HHPOPMAIIMOHHBIC PECYPChI, PEKOMEHIYeMbIC IS
MCIO0JIb30BaHUs B 00pa30BaTeIbHOM IMPOIIECCe.

DJIEKTPOHHBIEC H3AaHNS (3JIEKTPOHHBIE PeCypChl)
OcHoBHBIE

1. labpuensu, O. C. Xumus: 10-if xmacc: 6a30Bbiii ypoBeHb : yuebHuk / O. C.
I'abpuensn, U. I'. Octpoymos, C. A. CnankoB. — 6-e uzf., ctep. — Mocksa : [Ipocsemenue,
2024. — 128 c. — ISBN 978-5-09-112176-6. — Texkcrt : anekTpoHHbIH // JIaHb : 3JeKTpOHHO-
oubnmmorteunas cucrema. — URL: https://e.lanbook.com/book/408671 - anekTpoHHAs Bepcus C
HEOr'PaHUYEHHBIM KOJIMYECTBOM JIOCTYIIOB.

2. labpuensu, O. C. Xumus: 11-i kmacc: 6a3oBeii ypoBeHb : yuebnuk / O. C.

22


https://e.lanbook.com/book/408671

lab6puensa, U. I'. Octpoymos, C. A. CrnagkoB. — 6-e u3n., crep. — Mocksa : [Ipocsernienue,
2024. — 127 c. — ISBN 978-5-09-112177-3. — Texkcr : anekTpoHHbIH // JIaHb : 3JeKTpOHHO-
oubnnorteunas cucrema. — URL: https://e.lanbook.com/book/408668 - anekrpoHHas Bepcus ¢
HEOTPAaHUYCHHBIM KOJIMYECTBOM JIOCTYIIOB.

JlomostHUTEIBHBIE
1. AundwunorenoBa, MU. B. Xumusi :  y4eOHMK W TPaKTUKYM  JUIsi  CPEIHETO
podecCHOHATBHOTO obOpazoBanus / . B. AadunOTrEeHOBA, A. B. ba0Okos,

B. A. llonikoB. — 2-e m3x., ucnp. u gon. — Mocksa : UznarensctBo Opaiit, 2025. —
291 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-11719-6. — Tekcer :

anektpoHHbd  //  OOpa3oBatenbHas miatdopma FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/562501 - snekTpoHHass BEpCHS C HEOTPAHUYCHHBIM KOJHYECTBOM
JOCTYTIOB.

2. Ieromuxuna, H. A. O6mas xumus / H. A. lleronmuxuna, JI. B. MunaeBckas. — 2-¢
3., crep. — Cankr-IletepOypr : Jlawp, 2024. — 164 c¢. — ISBN 978-5-507-47385-
4. — Tekcr : anekTpoHHbIH // JlaHp : anekTpoHHO-OMONMOTeuyHast cucrema. — URL:

https://e.lanbook.com/book/366677-  smekTpoHHas  BEpCHUS C  HEOTPAHUYECHHBIM
KOJINYECTBOM JOCTYIIOB.
3. Hukonbckuii, A. b. XuMmus : yaeOHHUK U MPAKTHKYM UIS CPEAHETO MPOPeCcCHOHATHHOTO

oOpazoBanusi/ A. b. Huxkonbckmii, A. B. CyBopoB. — 2-e¢ wu3z., mepepad. u JIOm. —
Mocksa :  UsmarensctBo  FOpaiir, 2025.— 507 c. —  (IIpodeccronanproe
obpazoBanme). —  ISBN 978-5-534-01209-5. —  Tekct : DNEKTpOHHBIA  //

OopazoBarenbhas miardpopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/562271 -
OJICKTPOHHAsA BEPCHUA C HCOTPAHUYCHHBIM KOJIMYCCTBOM JOCTYIIOB.

4, Xumwus : ydeOHHK g cpeaHero mpodeccruoHanibHoro obpaszoBanus / 0. A. JleGenes,
I'. H. ®anees, A. M. T'ony6es, B. H. Illanosarn ; 3 (01§ oOmeit penakuuen
I'. H. ®aneeBa. — 2-¢ wu3pg., mepepadb. m gom. — Mocksa : HMznmatenscTBo Opaiir,
2024, — 431 c¢. — (Ilpodeccuonansuoe odpazoanue). — ISBN 978-5-9916-7723-3. —
Texcr : snextponnsiii // OOpazoBarenbHas 1miatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/537876. - snekTpoHHast BepCHs ¢ HEOTPAHUYEHHBIM KOJHUYECTBOM
JOCTYTIOB.

NHTEpHET-NCTOYHUKHU

1. https://postnauka.ru/themes/chemistry — iekum mo xumuu Ha caiite [locTHayka.

2. http://gotourl.ru/4780  (http://elementy.ru/) —  HaydHo-HONYJISAPHBIA  MPOCKT
«OneMeHThl OonblIONH Haykw» ((GU3uKa, XMMHSA, MaTeMaTHKa, acCTPOHOMHS, HAyKd O >KU3HHU,
Hayku o 3emuie). HoBoCTH Hayku, KHUTY, HAyYHO-IIOMYJISPHbIE CTaTbH, JIEKLIUHU, SHIUKIIOEIUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/) — CaidT Hay4HO-TIOMYJSAPHOTO KypHaNa
«ITorenumany. XKypnan uzgaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/) — Caiir Hay4HO-TIOIYJSIPHOTO >KypHajia
«Xumus u xu3Hby. XKypHan uzgaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) — OTkpbiTas 37eKTpOHHAsI
O6ubnmoreka xumuuyeckoro moprana «Chemnet», comepxut ydeOHble W HH(pOPMAIOHHBIE
MaTepuaibl s LIKOJBHUKOB M yuuTeneid. B Hell MoXHO HaliTh ydeOHHMKHM TO obmeil u
HEOPraHM4ecKOi XHWMHUH, OpPraHUYeCKOM XHWMHUM, MYJIbTUMEAUamMaTepHaibl, a TakXke 3adadyu
XUMUYECKUX OJIMMITNAJ C PEHICHUSIMH, 3371a4l BCTYIUTENIbHBIX 9K3aMEHOB JUIsl a0UTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) — WupopmanuoHHbIe
Matepuansl 00 oimMmmuagax: MOCKOBCKOH Topojackoil, Bcepoccuiickoil, MeHaeneeBckoi,
Mexnaynapoanoif. [lpuBeneHsl 3agauydl  TEOPETHUECKUX U OKCIEPUMEHTAIbHBIX TYpPOB,
MoJIpoOHbIE pelIeHHs, CIUCKU U GoTorpadun nmodeauTene.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) — Cucrema IHUCTAaHLIMOHHOIO
oOy4eHus1, HarpaBJIeHHas! B IEPBYIO O4Yepe/ib Ha MOATOTOBKY K OJIMMIIMAIaM BCEX YPOBHEH — OT
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https://urait.ru/bcode/537876.
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780%20(http:/elementy.ru/)
http://gotourl.ru/4783%20(http:/potential.org.ru/)
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HIKOJIBHBIX 70  MexayHaponHoil. CallT  coAepKMT OrPOMHOE  KOJMYECTBO  3ajad,
CTPYIIIMPOBAHHBIX KaK 11O TEMaM, TaK U IO OJIMMIIHAAAM. ITo Bcem OCHOBHBIM pasaciiaM XuMnuun
NPUBEIEH TEOPETUYECKHIA MaTepHall U pa300paHbl PELICHUS THIIOBBIX 3a/1a4.

8. https://fipi.ru/navigator-podgotovki/navigator-ege ~ — HaBuratop camMOCTOSTEIbHOM
noarotoBku Kk EI'D
9. http://gotourl.ru/4790  (http://webelements.com/) —  Hané&xkuas  crnpaBouHast

nHpOpMAIKA 0O XUMAYECKHUX JIEMEHTaX M UX CBOMCTBAX (Ha aHTJIMHCKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) — Pycckosi3pIuHbIli CaliT 0 CBOMCTBaxX
XMUMHUYECKUX DJIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) — HekoMMepueckuii CalT OHJIAMH-
o0pa3oBaHus, COJIEPKHUT MHOTO HMHTEPECHBIX O0pa30BaTENIbHBIX KypCOB W BHJICOJCKIMHA IS
IIKOJIBHUKOB, CTYACHTOB U yuuTenell. ECThb HECKOIBKO KypCcOB 110 XUMUHU.

12. http://gotourl.ru/4800 (https://www.cas.org/) — Caiir ChemicalAbstractService —
caMblii aBTOPUTETHBIN B MUPE XUMHUH UH(DOPMAIIMOHHBIM HHTEPHET-pecypc (CalT MIaTHBIN).

13. http://www.organic-chemistry.org/ — TlopTan 1m0 OpraHMYecKOW XUMHH Ha
AHTJIMHACKOM SI3BIKE.

14. http://www.xumuk.ru — CalT 0 XMMHH: KITaCCHYECKUE YUCOHHMKH, CHPABOUYHHKH,
SHIMKJIONEINH, MOUCK OPraHMYEeCKMX M HEOPraHMYeCKUX peakluid, COCTaBJICHHE ypaBHEHUIl
peaKuum.

15. http://orgchemlab.com/ — Caiit, mocBSIIEHHBIH MPaKTHYECKOH paboTe B JabopaTopHu.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA3OBATEJBbHOW JUCIUIIJIAHBI
4.1. ®opmMbl M MeTOAbI OLIECHUBAHMS
KoHTpoJib 1 o11eHKa pe3yIbTaTOB OCBOCHHS 00IIc00pa30BaTeIbHON AUCIIUTLTMHBI
PACKpBIBAIOTCS Yepe3 MUCIUIUTMHAPHBIC PE3YNIbTAaThl, HAIIPaBJIECHHbBIE HA (OPMUPOBAHUE OOIITHUX
1 TpoECCHOHAIBHBIX KOMIIETEHIIMH TI0 pa3jiesiaM U TeMaM COJepKaHus yaeOHOTO MaTepuara.

Oo6wmas/mpodec
CHOHAJIbHAS Pazgen/Tema Tunbl OLEHOYHBIX MEPONIPUATHIA
KOMIIeTEHIUS
Pazpea 1.
OCHOBBI CTPOEHMSI BelleCTBA

OK 01. Tema 1.1. I. Tect «CtpoeHne aTOMOBXMMHUYECKUX

BEIGHpaTh Crpoenue 3JIEMEHTOB U OpUPOJAXUMHYECKOU

CHOCOGEL 4TOMOBXMMUYECKHXINEMEHTOBH  |CBSASH).

R — MPUPOJIa XUMUYECKOMCBA3U 2. 3amaud Ha COCTaBIICHUE XHMUECKUX
dbopmyn JIBYXaTOMHBIX COEIMHEHU

H?O(beCCHOHam’H (OKCHI0B, CYIb(PUIOB, TUIPUIIOB U T.I1.).

01 JCATCILHOCTH 3. 3amanus Ha HCIIOJIb30BAHUE

[IPUMCHUTCIIPHO XUMHMYECKOW CUMBOJIMKM W Ha3BaHUU

K COEAMHEHU M o HOMEHKJIaType

Pa3IUYHBIMKOH MEXYHApOJAHOTO COI03a TEOPETUUECKOU

TEKCTaM U TMPUKIATHON XUMHUUM M TPHUBUAIBHBIX
Ha3BaHUN ISl COCTABJIEHUS XUMHUYECKUX
dbopMyn  IBYXaTOMHBIX  COEIUHEHHI
(OKCHIOB, CYNb(QHUI0B, THAPUAOB U T.II.) U
IpPYrUX HEOPraHWYeCKUX COEIMHEHUU
OT/AEJIbHBIX KJIACCOB.

OK 01. Tema 1.2. 1. TecT «3aKOHOMEPHOCTH HW3MEHEHHUS

BrI16uparh [Tepuoanueckuit 3aKOH U |CBOMCTB XUMUYECKUXDIIEMEHTOB B
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CrocoOBbI tabnuua J[.1. MenneneeBa COOTBETCTBUE c UX3JIEKTPOHHBIM
peleHus 3a1a4 CTPOCHHUEM HIIOJIOKCHHUEM B
NpodeccHORATbH NEPUOTUYECKON CHCTEME XHMHUYECKUX
oif TEATETEHOCTH anemeHToB .M. MeneneeBay.
2. [IpakTnueckue 3a7aHus Ha
[IPUMCHHUTCIIRHO YCTAQHOBJICHHE CBSI3U MEXIy CTPOCHHEM
K pa3jInaHbIM aTOMOB ~ XMMHYECKHUX  3JEMEHTOB U
KOHTCKCTaM HEPUOIMYECKAM H3MEHEHHEM CBOMCTB
OKO02. XUMHYECKUX JJICMEHTOB " ux
Hcnonb3oBats COENMHEHMH B COOTBETCTBHU  C
COBPEMCHHBIC TIIOJIOKCHUEM B IEPHOIUYECKON CHCTEME
CpeacTea XAMHUYECKHMX JIEMEHTOB.
HOMCKa, 3. ITpaKTUKO-OPUEHTUPOBAHHBIC
aHajmsa u TEOPETUUYCCKHE 3aIaHus Ha
MHTEpIpETANH XapaKTePU3aIUI0 XUMUYECKUX IIIEMEHTOB
uHQOpMAIH, 1 B COOTBETCTBHE C HUX O3JIEKTPOHHBIM
MH(OPMAIMOHH CTPOCHHEM u TIOJIOXKEHHEM B
bIC TCXHOJIOTHH IEPHOJUUECKOM CUCTEME XUMHYECKHX
AT snemenToB [I.1. MenneneeBa»
BBITIOJTHEHHUS
3aza4
npodeccruoHan
BHOM
JeSITEIbHOCTH
Pa3nen 2. KonTponbhas pabora
XuMHYeCKHe peakuuu «CTpoeHHE BEIIECTBA M XMMHUYECKHE
peaxkium
OK 01. Tema 2.1. l. 3amaum Ha cocCTaBJI€HUE YpPABHEHHI
BEIGHpaTh Tunbl XUMUUYECKUX PEAKIIHI peaKuunii: COCIUHEHHMS,  3aMEILCHUS,
CHOCOGEL pas3ioxeHus, oOMeHa; OKHCITHTENBHO-
pemmerns 3144 BOCCTaHOBUTEJIbHBIX peaxuuit C
UCIIOJIb30BAaHUEM METOJ]a D3JIEKTPOHHOIO
podeccroHalbH Gaanca.
Oif JeATEIbHOCTH 2. 3ajaun Ha pacyeT MacChl BEIIECTBA HUIIU
[IPUMCHUTCIIBHO 00bEMa ra3oB 1Mo U3BECTHOMY KOJIMYECTBY
K pa3IN4HbIM BEIIECTBA, Macce WU 00bEMY OJHOTO U3
KOHTEKCTaM YUaCTBYIOIIMX B PEAKIUU BEIIECTB;
OKO04. pacuétel Maccel (00BbEMa, KOIMYECTBA
DddexTuBHO BEIIECTBA) MPOJYKTOB PEAKIHH, eCIH
B3aUMO/ICHCTBO OJIHO M3 BEIIECTB UMEET MPUMECH.
BaTh U Tema 2.2. 3amaHusl Ha COCTABJICHUE MOJEKYISPHBIX,
paboTaTh B DNEKTPOTUTHIECKAS MOJIHBIX W  COKpAIlEeHHBIX  HMOHHBIX
KOJUIGKTHBE U |AMCCOIMAIUS M MOHHBIA OOMEH  |ypaBHEHM €  y4acTHeM  KHCIIOT,
KOMaH/Ie OCHOBAaHMW U  COJIEH, YCTaHOBIIEHHUE
W3MEHEHUS KUCJIOTHOCTH CPEJIBI.
Paznea 3. KonTtponsHas pabota
Crpoenue U cBoiicTBa [«CBOIiCTBa HEOPraHUYECKHUX BEIIECTBY
HEOPraHUYeCKHX BellecTB
OK 01. Tema 3.1. 1. Tecr «HomeHknaTypa U Ha3BaHHE
BrI6Hpath Knaccudukarusi, HOMEHKIATypa |HEOPTaHUYECKUX BEIIECTB HCXOJIS M3 HX
CIIOCOGEI U CTpOEHHE HEOPraHWYECKUX |XUMUYECKOW (HOPMYIBI MU COCTaBJICHUE
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pelIeHus 3a1a4
podeccroHalbH
OM JICITEIILbHOCTH

BCIICCTB

XUMUAYECKOH  (OpMynbl  HCXOIs U3
Ha3BaHMsI BELIECTBA II0 MEXIYHAPOIHOMN
WIM TPUBUAIBHON HOMEHKJIATYpPe».

pereHus 3aaa4
pohecCuoHAIbH
Ol IeITENbHOCTHU
[MPUMEHHUTEIILHO

K Pa3InYHbIM
KOHTEKCTaM
OKO02.
Hcnonp3oBarh
COBpEMEHHbIE
cpeacTBa
MIOMCKA,
aHaIu3a u
UHTepIpeTanuu
nHpopManuu, u
MH(pOpPMAIMOHH
bl€ TEXHOJIOTHH
ISt
BBITIOJTHEHUS
3a1a4
npodeccroHan
BHOU
JEeATeNbHOCTH
IIK 2.5.
PazpabaTsiBaTh
Ou3Hec-TUIaH U

2. 3ananus o Kiaccu(ukanu,

[IPUMEHUTEIEHO

HOMEHKJIATYpE U XUMUYECKUM (OopMyliaMm

K pasiaHRM HEOPraHMYECKUX BEIIECTB  PA3JIMYHBIX

I(;%ZI(')F;KCT"‘M‘ KJIACCOB.

W ) 3. 3amaum Ha pacyeT MacCcoBOHM JIOJH
CHOJIB30BATE (maccbl) XUMHUYECKOTO JJIEMEHTA
BpEMEHHBI

COBPCMCHHBIC (coequHEHMs)) B MOJIEKYJE CJIOXHOIO

TB

cpeactsa BEIIIeCTBA (CMECH).

Troucka, 4. TlpakTuyeckue 3aJaHus Ha

aHayu3a u »

OTIpEJIeNICHNe XUMUYECKOM aKTUBHOCTH

MHTCPIpCTALIH BELIECTB B 3aBUCHUMOCTH BHJIA

HH(OpMALMH, U XUMUYECKON CBSI3U u THTIA

HH{OpMaIHOHH KPUCTaJUIMYECKOW PEHIETKH.

bl€ TEXHOJIOTUU

JUTS

BBITIOJTHEHUS

3aza4

npodeccruoHan

BHOM

JIeSITEIbHOCTH

OK 01. Tema 3.2. 1. Tect «OcoOEeHHOCTH XUMHUYECKUX

BEIGHpaTh DU3MKO-XMMUYECKHE CBOWMCTBA |CBOMCTB OKCHIOB, KHCIOT,0CHOBaHHUI,

CHOCOGEL HEOPraHMYECKUX BEILEeCTB aM(pOTEPHBIX TUIPOKCUIIOB U COJICH.

2. 3ajgaHusl Ha COCTaBJICHHE YpPaBHEHMI
XUMUYECKUX  pEaKIuil ¢  ydJacTHEM
MPOCTBIX M CJIOKHBIXHEOPraHUYECKUX
BEIIECTB: OKCHIOB METAJIIOB, HEMETAIIOB

u aM(pOTepHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAHUU H
aM(pOTepHBIX TUAPOKCHUJIOB,
HEOPraHUYECKUX coJiei,
XapaKTepU3yIOIIMX UX CBOWCTBA U
CIOCOOBI OMyYEHUSI.

3. [TpakTHKO-OpUEHTUPOBAHHBIE

TCOPCTHYCCKHUC 3alaHHA Ha CBOMCTBA H
MOJIY4CHHUEC HCOPTAaHNYCCKUX BCIICCTB.
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(UHAHCOBYIO
MOJICIIb
JIeSITEIILHOCTH
Hpel[HpI/IHI/IMaT
€JIbCKOM
CAUHHNIbI, B
TOM YHCJIIC C

pereHus 3a1a4
poheCcCuOHAIBH
Oif JIeATEITBHOCTH
[PUMEHUTEILHO

K pa3Iu4HbIM
KOHTEKCTaM
OKO02.
Hcnons3oBars
COBPEMEHHBIE
CpeacTBa
MOUCKA,
aHanm3a u
HMHTEpPIIPETAINH
uHdopMaluu, u
nH(OPMAIIMOHH
bI€ TEXHOJIOTUHU
TUIS

BBITIOJTHCHUA

MIPUMEHEHUEM

MIPOTPAMMHBIX

MIPOJTYKTOB

OK 01. Tema 3.3. 1. ITpakTHKO-OpUEHTUPOBAHHbBIC 3aJaHUS
Br16MpaTh WNnentuduxanms [0 COCTaBJICHHUIO XUMHUYECKUX PEaKUui ¢
CIIOCOBEL HEOPraHMYECKUX BEIEeCTB y4acTHEM  HEOPTraHMYEeCKHX  BEIEeCTB,

UCTIOJIb3YEMBIX JUIS UX UICHTH(HUKAIIHH.
2.JIaboparopnas pabdoTa:

«U nertnukanus HEOPraHU4eCKUX
BeniecTB. KayecTBeHHBIE peakiuu Ha
cynbdar-, kKapOOHAT- U XJIOPH]I-AaHUOHBI,
Ha KAaTUOH aMMOHUSD»
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3a1a4
npodeccroHan
BHOM
JeSITETLHOCTH
OK 04.

S dexTuBHO
B3aUMOJICHCTBO
BaTh U

paboTaTh B
KOJUICKTHBE U
KOMaHJ1e

[1K 2.5,
Pa3pabatbiBath
OW3HEC-TIJIaH |
(bMHAHCOBYIO
MOJIeITb
NeSITeITbHOCTH
[peanpuHIMAaTe
ITbCKOM
CIUHUIIBI, B TOM
qrcIe v
[IpUMEHCHHEM
[IPOrPaMMHBIX

[IPOJIYKTOB

Paznen 4.
Crtpoenue u cBOicTBA
OpPraHu4ecKux BelecTB

Kontposbhas padoTa
«CTpoeHue 1 CBOMCTBA OPraHMYECKUX
BELIECTBY

OK 01.
BrioupaTh
CHOCOObI
peleHus 3a1a4
poheCcCuOHAIBH

Tema 4.1.
Knaccudukanus, crpoenue u
HOMEHKJIaTypa OpraHuYecKux
BEIIECTB

1. 3agaHuss Ha COCTaBJIECHHME Ha3BaHUM
OpraHUYECKUX COeIMHEHUI 1o
TPUBUAJIBLHOM  WIM  MEXKIYHAPOJIHOU
CUCTEeMaTUYECKOIl HOMEHKJIAType.

2. 3agaHug Ha COCTaBJCHUE IMOJIHBIX U

g COKpalICHHBIX  CTPYKTYPHBIX  (opmy
OU EATCIBHOCTH OpraHHYeCKHX  BEIIECTB  OTAEIBbHBIX
IMIPUMCHUTEIIEHO KJIaCCOB.

K 3. 3amaun Ha OIpeACNICHUE MPOCTEHUIIeH
Pa3IMYHBIMKOH dbopMynbl  OpPraHUYECKOH  MOJEKYJIbI,
TEKCTaM WCXOJIs U3 DJIEMEHTHOTO cocTaBa (B%)

OK 01. Tema 4.2. 1. 3aganus Ha cocTaBlieHHUE YpaBHEHUU
BhI61paTh CBoiicTBa OpraHUYECKUX XUMHUYECKUX  peakiuil ¢  ydacTHeM
CIOCOBEL CcOoeIMHEHUI OPraHWYEeCKUX BEIICCTB HA OCHOBAHUH HUX

pelieHus 3a1a4
mpodeccroHalbH
oM JIeITEILbHOCTH
[IPUMEHUTEIHEHO

K pa3JIMYHbIM
KOHTEKCTaM

OKO02.

Hcnonn3oBarh

COBPCMCHHBIC

COCTaBa U CTPOCHMUHI.

2. 38.I[8.HI/I}I Ha COCTaBJICHUC ypaBHCHI/Iﬁ
XUMHUYCCKUX peaKHHﬁ,
HWJUTIOCTPUPYIOMIUX XUMHUYCCKHUEC CBOMCTBaA
C y4€TOM MCXaHHU3MOB MMPOTCKAHUA
JaHHBIX peaKuHﬁ U TeHETHYECKOM CBSI3HU
OpPraHN4YCCKUX BCHICCTB PA3HbIX KJIACCOB.
3. PacueTnHnic 3alayi 110 YpaBHCHUAM
pCaKI_II/Iﬁ C Y4aCTHEM  OPraHUYCCKHUX
BCIICCTB.
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cpexacTBa
MIOMCKA,
aHaM3a u
MHTEPIpETaNN
uHbOpMaIH, U
WHGOPMAITMOHH
bI€ TEXHOJIOTHH
TSt
BBITIOJTHEHUS
3amad
npodeccroHan
BHOM
JESATeIbHOCTH
OK 04.
OddexTuBHO
B3aUMOJICICTBO
BaTh U
paboTtath B
KOJUICKTHBE U
KOMaH e

IK 2.5.
PazpabartbiBath
Ou3HEeC-TIIaH U
(bMHAHCOBYIO
MOJIeJTb
JESATEIbHOCTH
peanpuHUMAT
€IbCKOMN
€IMHUIIBI, B
TOM YHCIIE C
MPUMEHEHHEM
MIPOTPaMMHBIX
MIPOJIYKTOB

OK 01.
BrioupaTh
CITOCOOBI
perieHus 3a1a4
poheCcCuoHAIbH
Ol IeITEIBHOCTHU
[MPUMEHHUTEIILHO
K pa3IM4HbIM
KOHTEKCTaM

OK 02.
Hcnonn3oBarh
COBPEMEHHBIE
CpeacTBa
IMOMCKa,

aHanm3a u
HMHTEPIPETAINH
nHbOpMaInH, U

Tema 4.3.
Nnentudukaius opraHuuecKux
BEIIECTB, X 3HAUECHHUE U
pUMEHEHHE B OBITOBOM U
MIPOU3BOICTBEHHOMN
IEeITEIbHOCTH YeJIoBEKa

1. IlpakTUKO-OpUEHTHUPOBAHHbIEC 3aJAHUS
[0 COCTaBJICHHUIO XUMHUYECKUX pEaKUui ¢
y4acTUEM OPraHUYECKHX BEIECTB, B TOM

qucie UCTIOJIb3YEMbIX JUTSt X
UICHTU(DUKAITUT B OBbITY u
HPOMBIIIJICHHOCTH.

2. JlaGopaTopHas pabora:
«M nenTudukanus OpPraHHYECKUX

COCIMHEHHUN OTACIbHBIX KIACCOBY
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nHGOPMAITMOHH
bI€ TEXHOJIOTHH
TSt
BBITIOJTHEHUS
3amad
npodeccroHan
BHOM
JEATeIbHOCTH
OK 04.

D¢ dexTuBHO
B3aUMOJICICTBO
BaTh U

paboTtath B
KOJUICKTHBE U
KOMaH1e

[1K 2.5,
Pa3pabatbiBath
Ou3HeC-TIaH Y|
(buHAHCOBYIO
MOJIEITb
NeSaTeNbHOCTH
MpeIIpUHIMATE
ITbCKOM
eIUHUIIBI, B TOM
RU(NIE ¢
MpPUMEHEHHEM
[POTPaMMHBIX
[TPOYKTOB

Paznmea 5.

Kunernueckue n
TepMOIUHAMHYECKHE
3aKOHOMEPHOCTH NMPOTEeKAHMS
XMMHYECKHUX PeaKuid

OK 01.
BrioupaTh
CHOCOObI
peleHus 3a/1a4
poheCcCuoHAIbH
OMf JIeATEITbHOCTH
[PUMEHUTEILHO

K pa3JIMYHbIM
KOHTEKCTaM
OK 02.
Hcnonn3oBarh
COBPEMEHHbBIE
cpencTea
MOMCKa,
aHanau3a u
UHTEpIpeTauu

nHbOpMaInH, U

CKOPOCTh XMMUUYECKUX PEAKIIUM.

Xumudgeckoe PaBHOBCCHC

1. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOpeTHYeckre 3aJaHus Ha  aHalu3
(bakTOpoB, BIMAIOIIMX HA H3MEHEHHE
CKOPOCTH XUMUYECKOU PEaKIIH.

2. [TpakTHKO- OPUEHTUPOBAHHbBIC 3a/IaHUS
Ha npumeHeHue npunnumna Jle-Illarense
JUTS HAXOXKICHUS

HANpaBIIEHUSI CMELICHUS  paBHOBECHUS
XUMHYECKOH  peakiuu U aHaju3
bakTOpoOB, BIHAKIIUX HA CMEIICHHE
XUMHYECKOTO PaBHOBECHS.

3. 3amauMm Ha pacyeTbl TEIUIOBBIX
3G(HEeKTOB  XUMHUYECKUX  pEaKIuid U
ompeneneHue  TUMa  peakuuu (1O
TEIIOBOMY apdexTy: 9K30- "
9HAOTEPMHUYECKHUE).
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nHGOPMAITMOHH
bI€ TEXHOJIOTHH

IS
BBITIOJTHEHUS
3a1a4
npodeccroHan
BHOM
JEATeIbHOCTH
Pazpea 6.
PacTBOpbI
OK 01. Tema 6.1. 1. [TpakTHKO-OpUEHTUPOBAHHBIE
BhIGHpATH [onsiTne o pacTBOpax pacueTHbIE  3aJlaHUSl  Ha  PacTBOHI,
CIIOCOGEL HCTIOJIb3yEMbIE B OBITOBOM "
MIPOM3BOJICTBEHHOM JeSITEITbHOCTH
pereHus 3a1a4
YeJI0BeKa.

mpohecCuoHAIbH
OM JIeITETbHOCTH
MPUMEHUTEIIEHO

K pa3iaN4HbIM
KOHTEKCTaM
OKO02.
Hcnonw3oBarh
COBPEMEHHBIE
CpeacTBa
MTOUCKA,
aHanu3a u
UHTEpPIpETAINH
nHpopManuu, u
MH(POpPMAITMOHH
bl€ TEXHOJIOTUU
TUIs
BBITIOJTHEHHS
3a/a4
npodeccuoHal
BHOU
JeSITENILHOCTH

2. 3amaun Ha pacueT Maccel (oObema,
KOJIMYECTBA BEIIIECTBA) MPOJTYKTa
peakiuu, ecid OJHO U3 BEIIECTB JaHO B
BUJE  pacTBopa C  ONPEIEIICHHOI
MAacCOBOH Jonen pacTBOPEHHOTO
BEIIECTBA.

OK 01.
Bri0upath
CITOCOOBI
pelieHus 3a1a4
podeccroHalbH
Ol IEATEILHOCTH
[IPUMEHUTEIHEHO

K Pa3JIMYHbIM

Tema 6.2.
Uccnenosanue cBOUCTB
pacTBOpOB

[TpakTHKO-OPHEHTUPOBAHHBIE 3aJaHUs Ha
NPUTOTOBJIEHUE  PACTBOPOB  3a/JlaHHOMU
(MaccoBoii, %) KOHIIEHTpALIUU
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KOHTCKCTaM

pelIeHHs 3a/1a4
mpohecCuoHAIbH
O IeATCILHOCTH
[TPUMEHUTEIEHO

K pa3IuIHbIM
KOHTEKCTaM

OKO02.
Hcnonw3oBarh
COBPEMEHHBIE
CpeacTBa
MOUCKA,
aHayu3a u
MHTEPIpETALNH
nHpopManuu, u
MH(POpPMAITMOHH
bl€ TEXHOJIOTUU
TUIs
BBITIOJTHEHUS
3a/a4
npodeccuoHal
bHOM
JeSITeNIbHOCTH
OKO04.
DddexTuBHO
B3aUMO/I€HCTBO
BaTh U
paboTaTh B
KOJUIEKTHUBE U
KOMaH/Ie
OKO7.
ConeiicTBOBATH
COXPaHEHUIO
OKpYy’Karolen
Cpenbl,

pecypcochepex

OKO04.
D¢ dexTuBHO
B3aUMOJICVCTBO
BaTh U
paboTaTh B
KOJIJIEKTUBE H
KOMaHsie
Pa3nen 7. 3amura Keiica (¢ ydeToMm Oymymieu
Xumus B ObITY U |1podeccCHoHAIBHOM AeITEeTBHOCTH)
NMPOM3BOJACTBEHHOIM
JAesiITeIbHOCTH YeJI0BeKa
OK 01. Xumust B OBITY u |Keiic (c y4eTOM Oymymien
BEIGHpATH MIPOU3BO/ICTBEHHOMN poeCCHOHAIBHON e TEHHOCTH).
CIIOCOGEL JIEITETbHOCTH YEJIOBEKA Bo3MOXHBIE TEMBI KEHCOB:

1. Unentuduxanus  u
TOBapOB.

2. ACCOPTUMEHT M YCJIOBHUS COXPaHHOCTH|
KauecTBa TOBApOB.

3. DkcmepTM3a UM OILIEHKAa KadecTBY|
MPOIOBOJILCTBEHHBIX TOBAPOB M CHIPHSI.

4. YnakoBka, ee BU/IB]
MMapKHPOBKa’KOJIOTHIECKOM
6e3omacHoct B cootBerctBUU ¢ ['OCT.
BnusHue YIIAKOBKH Ha  KaydecTBO
[POJYKIUHU U 3J0POBBE YEIIOBEKA.

5. Onpenenenue KayecTBa,
PHEPreTUYECKONM M THUILNEBOM IEHHOCTH|
[IPOI0BOJILCTBEHHBIX TOBAPOB M0 STUKETKE.

MapKUpPOBKY|
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EHUIO,
MIPUMCHSITh
3HAHUS 00
W3MCHECHUU
KJIUMara,
010)20500020013)§
OepeKIIMBOTO
MIPOU3BO/ICTBA,
3P PEeKTHBHO
JIECTBOBATH B
Ype3BbIYaHbIX
CUTYaITUSIX

[IK 2.5.
PazpabarbsiBath
Ou3HEeC-TIIaH U
(uHAHCOBYIO
MOJEIb
JESITEITLHOCTH
TIpeITPHHUMAT
€IbCKOM
¢/IMHUIIBI, B
TOM YHUCJIE C
MIPUMEHEHHEM
MPOrPaMMHBIX
MIPOJIYKTOB

4.2. IlpoMexxyToUyHAasi aTTeCTAIUS M0 JUCIUIJIMHE

[IpomexyTrouHass arrecTaluss MO AUCHUIUIMHE «XUMHUS» MpoBoAUTCS B (dopme
mudhepeHIUPOBAHHOTO 3a4eTa.

Kasxprit OmiteT COCTOUT U3 Tpex 3aJaHui:

1) TeopeTuyeckoe 3aJaHUE U3 TEOPETHUECKOTO COJACPAHUSI OCHOBHOTO M MPUKIIAJTHOTO
MOJIYJIEH;

2) mpakTHuYecKoe 3aJaHue (COCTaBJICHHE YPaBHEHHI XMMHUYECKUX PEAKIHMM C ydyacTUEM
HEOPraHUYECKUX WM OPraHMYECKUX BEIIECTB, B T.Y. LIETIOYEK MPEBPALICHUI U KaueCTBEHHBIX
peakiuii 0OHapYKEHUS; XUMUYECKUX (DOPMYII HEOPTaHUYECKUX U OPraHMYECKUX BEIIECTB, B T.U.
CTPYKTYPHBIX; 3a/laHusl 110 HOMEHKJIAType HEOPTraHMYeCKUX U OPraHMYeCKHUX BEIIECTB; OIICHKA
W3MEHEHHUSI CKOPOCTH XHMHYECKOW peaklMu U HalpaBlIeHUS CMEIICHHUsS pPaBHOBECUS C
ucnosib3oBanueM npunnuna Jle-1llarenne; oreHka XMMUYECKOTO COCTaBa | T.11.);

3) pacueTHas 3aqaya (pacdeThl O ypaBHEHUSM XHMUYECKUX PEaKIIMid, pacyeT MacCOBOU
nonu (Macchl) XMMHUYECKOTO JJIeMeHTa (COETUHEHMs) B MOJIEKyJe (CMecH); ompeielieHue
npocreimieir GopMynbl OpraHM4ecKOW MOJIEKYINbI, UCXOAS M3 3JIEMEHTHOro coctaBa (B %);
pacueTsl TETUIOBBIX A((HEKTOB XUMHUUYECKUX PEAKIHi; pacdeThl 3aBUCHMOCTH CKOPOCTH
XMUMHYECKON peaklMy OT KOHIIEHTPALUU U TeMIIePaTyphl U T.I1.).

Teopernyeckoe 3a1anue

3aganue 1.

Kakoil pacTBOp HCHOIB3YIOT Ui KAa4ECTBEHHOM pEaKUUU ONPENENICHUS XJIOPHUAOB,
O6poMuI0B, Hoaunos? Hanuiure ypaBHeHUs! peakiiuii 1 000CHYHTE OTBET.

3ananmue 2.
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JlaHa-cxema -peBpamieHuil.
Al505,400°C KMn0,,H,0,0—20°C BT (yz6),t NaOH(cnupT. p—p)
C,HsOH X X2- X3

IIponmmuTe -Bece -peakii-u-onpeaeanTh Bemectsa X 1,-X2,-X3 9

st —C,H, 0

3ananmue 3
Onpenenure MaccoBble JOMM XUMHYECKHX 3JIEMEHTOB B okcuzae amtomMuHusi Al,Os u

BbIPA3UTEC UX B IMTPOLICHTAX.

Bonpocs! 1 1upepeHIUpoBaHHOIO 3a4eTa.

1.

2.

w

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

OcHOBHbIE TOHATUSI XUMHUU (XUMUYECKUN JIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO (IIPOCTOE,
CJIOKHOE), aJTIOTPOTIHS).

OcHOBHbBIE 3aKOHBI XMMHUHU (3aKOH IOCTOSIHCTBA COCTaBa BEIECTBA, 3aKOH COXpPaHEHHS
Macchl BEIECTBA, 3aK0OH ABOrajipo, rnepuoanydeckuii 3akoH /.M. Menneneesa).
[Iepnoanueckas cucrtema xumudeckux anemeHToB JI.1. Menneneesa u ee 3Ha4ueHHE.
DNEeKTPOHHOE CTPOEHHE aTOMa XMMHUYECKOro sneMeHTa. [IpuBectu mpumMep Ha 3aeMeHTax
1-3 nepuonos [ICX3 J[.U. Menneneena.

OtHocuTenbHBIE aTOMHAs M MOJEKyJsipHas Macchl. MaccoBas A0 »JJieMEHTa B
XUMUYECKOM COCTUHEHUHU. BBIYHCINTh MAacCOBYIO JIOJIO JJEMEHTOB B COEIWHEHHUU (T10
BBIOOPY MPETOIaBaTes).

Tumnbl XuMUYecKoOr CBsI3M (MOHHAS, KOBAJICHTHAsI, METAJNIMYECKasi, BOJOPOIHAS ), MEXaHU3M
obOpazoBanus. [IpuBecTn mpumep cxembl 00pa3oBaHUs KaKJIOTO TUTIA CBS3H.

UucTeie BemecTBa U CMECH. BBIYMCINTh MacCOBBIE JOJIM KOMIIOHEHTOB BEIIECTB B CMECH
(10 BBIOOPY TIpErogaBaTes).

OcHOBHBIE TIOJIOKEHHSI TEOPUH AIIEKTPOJUTHYECKON aucconnanuu (GopMylupoBKa U HX
CYIIHOCTb). 3amucarh ypaBHEHHE PEakIMd B MOJIEKYJISPHOM U HOHHOM BuE (TI0 BBIOOpY
MIPEIo1aBaTelIs).

Kucnoter (ompenenenue, kiaccudukanus, CBOMCTBA). 3amucaTtbh ypaBHEHUS PEaKIIHM,
MOATBEPKIAIOIIUE CBOMCTBA KUCIIOT.

OcHoBanus (ompezaeneHue, kiaccuuKanus, CBOWCTBA). 3amucarbh ypaBHEHUS PEaKLIUM,
MOATBEPKIAOIIUE CBOMCTBA OCHOBAHU.

Conmu (ompeneneHue, KiIaccupUKalus, CBOMCTBA). 3amucaTh YpaBHEHHUS pPEaKIUH,
MOJITBEPKIAIOIINE CBOMCTBA COJIEH.

Oxcunpl (ompeneneHue, Kiaccuukaius, CBOWCTBA). 3amucaThb YpaBHEHHS pPEaKIIMA,
MOATBEPKIA0IIME CBOMCTBA OKCUIOB.

Knaccudukanum XuMu4ecKux peakuuii (Mo KOJMYECTBY U COCTaBY PEareHTOB U MPOAYKTOB
peaKkiuu, Mo M3MEHEHHIO CTENEHU OKHCIEHUS, MO TemioBoMy 3¢ (heKTy, Mo HAIUYHIO
Karajau3aTopa, mo (azoBoMy (arperaTHoMy) COCTOSIHMIO PEarupyrolluX BEIIeCTB U T.1.).
[IpuBecTu mpuMepsl ypaBHEHHM peakinii K Kaxa0i Kiaccudukammm.

CkopocTh XUMUYEeCKOH peakuu. @akTopbl, BIUSIOLINE HA CKOPOCTh XUMUUECKOW PEaKIIUH.
XUMHYECKOEe paBHOBECHE U CIOCOOBI ero cMerieHus. PakTophl, BIMSIONINE Ha CMEIICHUE
XAMHYECKOTO paBHOBeCcHs (Ha TPUMEpEe PEaKIiK CHHTE3a aMMHUAKa).

Mertamnsl (monoxkenne B [ICXD JI.M. MenneneeBa, crpoeHue atoma, (u3HUECKUe U
XUMUYECKUE CBOWCTBA, IpuMeHeHue). llpuBectn mnpuMepbl XUMHUUYECKHX pPEAKIUH,
XapaKTEPHU3YIOLIMX CBOMCTBA METAJJIOB HA KOHKPETHBIX MPUMEPAX.

Hemeranner (monoxxkenune B [ICXD J[.M. MennaeneeBa, ctpoeHue atoma, (pusmdeckue u
XUMUYECKUE CBOWCTBA, IMpuMeHeHue). llpuBectn mnpuMeppl XUMHUYECKUX PpEaKIHi,
XapaKTEPHU3YIOUIMX CBOMCTBA HEMETAIJIOB HA KOHKPETHBIX MPUMEPAX.

Teopust cTpoeHus opranndeckux coenuHennit A.M. byrnepoBa (IOJI0KEHUST TEOPUU U UX
MOSICHEHHE C TIPUMEpPaMHU, €€ 3HaYCHHE JIUIsl PA3BUTUS XHUMHUH).

AnkaHbl (COCTaB, CTPOEHHE, TOMOJIOTHUECKUHN PSIJl, ©30MEpHsl, HOMEHKIATypa, (hu3nueckue
Y XUMHUYECKHE CBOMCTBA, CIIOCOOBI ONyYEHHE, IPUMEHEHHE).
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20. Ankenpl ®W aJKWHBI (COCTaB, CTPOCHHE, H30MEpHUs, HOMEHKIATypa, (u3uveckue u
XMMHMUYECKHE CBOMCTBA, CIIOCOOBI MI0JIyYEHUE, IPUMEHEHUE).

21. Ankanmuensl (cocTaB, CTpPOSHHUE, W30MEPHS,HOMEHKIATypa, (U3MUYECKUE U XUMHUYCCKHE
CBOMCTBa, CIIOCOOBI MOJTydeHUE, IPUMEHEHUE).

22. Apensl (cocTaB, CTpPOCHHE, H30MEpHUs, HOMEHKIATypa, (U3HUECKHe U XUMHUYECKHE
CBOMCTBA, CIIOCOOBI TIOJIy4E€HUE, IPUMEHEHHE).

23. CrnupTel (cocTaB, CTPOCHHE, HW30MEpHs, HOMEHKJIATypa, (QHU3UUYECKHE W XUMHUYECKHUE
CBOMCTBA, CIIOCOOBI MOJydYeHUe, TPUMEHEHHE).

24. KapOoHOBBIE KHCIOTHI (COCTaB, CTPOCHWE, HM30MEpHUs, HOMEHKIATypa, (QU3UYCCKHE W
XMUMHUYECKUE CBOMCTBA, CIIOCOOBI MOJIyYEHUE, IPUMEHEHHE).

25. AzoTcojepiKalre OpraHndeckue COSAMHEHUS (aHIINH, aMUHBI 1 aMUHOKHUCIIOTHI).

26. Ilommmepwuzanusi STHWIEHA KaK OCHOBHOE HAIPABICHHE €ro HCIONb30BaHusA. Kaydayku
HaATYpaJbHBIN U CHHTETHYECKHE.

27. Tlonsitne 00 OWOJOTHMYECKH AKTUBHBIX BeIlIecTBaX (YrieBoiax, Oelkax, »XUpax W JIp.).
buonoruueckue (yHKIMM YIrIIEBOJOB, OENKOB, >XUpOB. Pojb opraHuueckod XUMHH B
pelieHny npobieM MuIleBoi 6€30MaCHOCTH.

28. PactBopenme kak (U3MKO-XMMHUYeCKHid mporecc. PactBopel. PactBopumocts. MaccoBas
J0JI  PacTBOPEHHOTO BEUIECTBA. BBIYMCIUTH MaccoByIO JOJI0 (Maccy) BellecTBa B
pactBope(To BEIOOPY MperoaBaTers).

29. UneHTnUKAMs HEOPTaHWYECKUX BEIIECTB C KCIIOJB30BAaHHEM HX (DHU3UKO-XUMHUECKUX
CBOMCTB, XapaKTEpHbIX KaueCTBEHHbIX peakuuil. KauecTBeHHble peakiuu Ha cynabdar-,
KapOOHaT- M XJIOPHU/I-aHUOHBI, HA KATUOH aMMOHHS.

30. UneHTnduUKamss OpPraHWYECKUX COCIMHEHWH OTIEeNBHBIX KJIaccoB (Ha Tpumepe
HEMpeeNbHBIX YIIIEBOJOPOIOB, albJETHA0B, KpaxMasa, YKCYCHOW KUCIOThI, OENIKOB U T.I1.)
C HCMOJB30BaHUEM HX (U3UKO-XUMUYECKMX CBOMCTB M XapaKTEPHBIX KaueCTBEHHBIX
peaKIui.

IIpumepsbl NpaKTHYECKUX 3aJAHNH U PACUYETHBIX 32124 K TU(PepeHIIuPOBAHHOMY 3a4eTYy:

1. CocraBbTe DSJEKTPOHHYIO  (HOPMYTy XHMHYECKOTO  d3JeMEHTa(Ilo  BBIOOpY
MIPEnoaBaTEs)

2. JlaiiTe XapaKTepUCTHUKY XHUMHYECKOro 3JieMeHTa ([0 BbIOOPY IMpernojaBaTes) Ha
OCHOBaHMM ero mnoJsioxkeHuss B Ilepumommueckoir cucreme JI.M. MenaeneeBa (CUMBOI,
MeTaJll/HeMeTallI, MOPAIKOBbII HOMEp, MEepPUOJI, TPYyIMIa, MOATPYINa, CEMEHCTBO XMMHUYECKUX
anmeMeHToB (S, p, d, f — a7eMeHThI), OTHOCHTENbHAS aTOMHAs Macca, 3apsj sapa aroma, YHUCIIo
MIPOTOHOB M HEUTPOHOB B fiJjpe aroma, OO0Ilee YHCIO AJIEKTPOHOB B AJIEKTPOHHON 000s10YKe
aToMa, YHCIO DJHEPreTHMYeCKUX YpOBHEH B aroMe, 4YHCIO OJEKTPOHOBHA BHEUIHEM
SHEPreTHYEeCKOM YpPOBHE, BBICIIAs CTENEHb OKUCICHHS] B COCIMHEHHUSX, (opMyia BBICIIETO
OKCHJIa, ero xapakTtep (OCHOBHOM, aM(OTepHBIi, KUCIOTHBIH), (hopMyia BBICIIETO THIPOKCH]IA,
ero xapaktep (OCHOBHOHM, aM(OTEpHbIN, KHUCIOTHBIN), HU3IIAS CTENEHb OKUCJICHHS B
COEJIMHEHUSX, HATMYHUE JIETY4Eero BOJIOPOJHOTO COSTMHEHMS, €0 (popMyra U Xxapakrep).

3. Onummure, KakuM 00pa3oM U3MEHSIOTCA CBOMCTBA AJIEMEHTOB (3apsij sapa aroma,
paauyc aToma, AIIEKTPOOTPUIIATEITHHOCTH, YHCIIO BaJICHTHBIX AIIEKTPOHOB,
MeTaJTHYeCKHe/HEMETAJUIMYECKUE, OKHUCIUTENbHO-BOCCTAHOBUTENFHBIE CBOMCTBA) B  pAdY
XMUMHUYECKUX DJIEMEHTOB (10 BBIOOPY MperogaBaTens).

4. Ormpenenute CTENEHH OKHUCICHUS OJIEMEHTOB B COEQUHEHHSX (MO BBIOOpY
MpernoaBaTenis).

5. Ompenenurte TUIBI XUMUYECKUX CBSI3€H B BEIIECTBAX (1O BEIOOPY MpemnoiaBarTess).

6. CocraBbTe ypaBHEHUE ANEKTPOJIUTUIECKOU JUCCOLIMAIIIU
KHCTIOTBI/OCHOBaHUS/cOJIH(TIO BEIOOPY MPEIoaaBaTess).

7. Jlnst BBIIONHEHWS 3aJaHUS HCIIONB3YHTE CIEAYIOUIUN TEepeYeHb BEIEeCTB: XJIOPHU
Kausi, TUAPOKCH]T KaJus, CepHasl KUCIOTa, a30T, cyibdar HaTpus. JJOMyCTHMO HCIOJIb30BaHUE
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BOJHBIX pAacTBOpPOB BellecTB. M3 MNpeanoKeHHOTo MepedHsl BEIIECTB BBIOEpUTE BELIECTBA,
MEX]ly KOTOPHIMH BO3MOKHA PEaKIMs MOHHOTO OOMeHa. 3amHIIuTe MOJEKYISIPHOE, MOJHOE U
COKPAIEHHOE HOHHOE YPABHEHUS 3TOM PEaKIIHH.

8. Hanmmure 5 ypaBHEHUI peaklinii, COOTBETCTBYIOIIUX CXEME IIPEBPALLICHUS:

Fe 5 FeCl,>Fe(NOs)z—> Fe(OH)2— FeO >Fe
JUia mepBOM peaklMM COCTaBbTE JJIEKTPOHHBIM OanaHC, YKaKUTE OKHUCIUTENb U
BOCCTaHOBHTEIIb.
9. 3anumwure 5 ypaBHEHUH peakUuid, C MOMOLIbI0 KOTOPBIX MOYKHO OCYLIECTBUTh
CJIEIYIOLIME IIPEBPALCHUS:

CHs-CHs—> CH>=CH,—> CHa-CHo-OH “srarans— CHa-COOH —srimanerar

10. ITocne mporyckanust uepe3 pacTBOp ruapokcuia kamus 4,48 i cepauctoro raza SO
(1. y.) momyuniu 252,8 T pactBopa cynbputa kanusiK,SOs. Berancianre MaccoByro JIOITIO COJU B
MIOJIyY€HHOM PacTBOPE.

11. Tlpu pactBopeHuu 187,5 T U3BECTHSIKA B M30BITKE COJITHOW KHUCIOTHI BBIJEITHIOCH
33,6 1 yraekucaoro rasza (H. y.). Onpeaenure MacCoBYIO J0JII0 KapOoHaTa KajdblUs B JTAHHOM
00pas3iie U3BECTHSIKA.

12. BpramcinuTe MaKCHMalbHO BO3MOXKHBIH O0BEM (H. y.) aMMHaka, KOTOPBIH MOXKET
obITh TonyuyeH u3 40 1 Bojmopona u 30 1 asora. OTBET yKaXuTe B JIMUTPaX C TOYHOCTHIO JIO
JECSATHIX.

13. B pe3ynbraTe peakuuu, TepPMOXHMHUIECKOE YPaBHEHNE KOTOPOH

2H2(r) + O2(r) = 2H20(T) + 484x ]Ik,
Boienwiocs 1479 x/lx ternotsl. Berumcnure maccy oOpa3zoBaBiieiicss MpH 3TOM BOJBI (B
rpaMmax). OTBET OKPYIJIUTE 0 LIEIbIX.

14. VYcranoBute dopmyny yriaeBoaopona, coaepxamero 83,34%  yraepona.
OtHOcUTeNbHAs MIOTHOCTh MMAPOB BENIECTBA MO BO3AYyXY paBHa 2,483.

15. Beruncnure maccoBsie J10H ieMeHTOB B HUTpaTe aMMouus NH4NO3 B mporienTax ¢
TOYHOCTBIO J0 IEJbIX.
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5. JIucT BHEeCeHUs N3MEHEeHU

B pabGouyro mporpammy mo gucummiuHe «OVY][.12 «Xumus» 1Mo CHerualbHOCTH
38.02.08 — «ToproBoe aeno», yTBEpKACHHYIO Ha yudeHOM coBere Jlep:kaBuHCKOrOo mumes 17
nexabpst 2024 r., mporoxoi Ne3.

Howmep Tekcr n3meHeHus [TpoTokou 3acemanus Kadenpol
M3MEHEHUs Ne ‘ Jara

1.

2.
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